Soil Survey 


Series 1935, No. 2. Issued November 1938 


Allen County 
Kansas 


By 
W. I. WATKINS 
Bureau of Chemistry and Soils 
and 
W. H. METZGER and J. R. LATTA 
Kansas Agricultural Experiment Station 


UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF CHEMISTRY AND SOILS 
In cooperation with the 
Kansas Agricultural Experiment Station 


For sale by the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. Price 35 cents 
SS ee ee 


CONTENTS 


: Page 
Cotinty surveyed 2 2. <estion4ese Hen esdeccd seh eeb ened ous ee dees 1 
Olimpte 22.2 ee ketal lees ac ets eto eee ema 4 
Agricultural history and statisties_.......-.._.-.- ee ven rem eel ete ete 6 
Soil-survey methods and definitions__...._.._.....-.-...-_.___-..--_- 9 
Soils and crops... 2.0 eee 2 oe le eee 11 
Soils of the alluvial flood plains__.....__-_.__.__.--_-___--__-----.- 12 
Verdigris silt loam.__......_._.___-_____.__-.--__--__ eee 13 
Verdigris silty clay loam__..-_.__..----_.-_---..---- pence Semieds 13 
Verdigris very fine sandy loam___-.---..___---------._--_-.----- 14 
Verdigris loam.._._...-.......--.-.-..--------------- eee i4 
O88 20 CAV. c pie ee Meee eka enone owl ten aeetat, 15 
Osage silty clay loam__....-.-.-------_--.._-----.--_-__--__-_- 15 
Osage silt loam_..___--.-.___-.-.-----.--.---------------- ee 16 
Prairie soils having permeable subsoils....__..._...---.---..------- 16 
Labette silt loam_______.-_..-2 nee eee eee 17 
Labette silt loam, shallow phase_.___._..2..__..-----._.--------- 18 
Labette silt loam, cherty phase................----.-_---_------- 19 
Riverton silt loam, slope phase__.....-....-..-------_---.--_-_-- 19 
Summit silty clay loam_.___......----.----_-------------------- 20 
Summit silty clay loam, shallow phase_.......--.--.--____--_-__- 21 
Summit clay oc cos. ccoc ees mloee ne etbone scene oedeeemecuccodeees 21 
Newtonia silt loam_..---_.-..._.-------+.-..-------- ---- 22 
Bates very fine sandy loam_...._.-..-.--.-.....-----.---------- 22 
Bates very fine sandy loam, deep phase_.-..._----..---____------ 23 
Prairie soils with dense very slowly permeable subsoils_.-.......-_--- 24 
Woodson silt loam_________._. i... 2222 eee eee eee 25 
Woodson silty clay loam__..-.___--------.----------.-_---~----- 26 
Parsons silt loam. 4-22eeee ween e cece ceeeee eens seen sens 26 
Parsons silt loam, cherty-subsoil phase. ..--...----..---________-- 28 
Parsons very fine sandy loam.._.....-----_...------------------ 28 
Neosho silt 0am: 2 oe ee ee ee 29 
Soils and land types generally better suited for pasture than for culti- 
vation ._..--_-___-- Renae le emacs ere ee 30 
Labette stony clay loam_.._.-_.___.___--....-----.-----_------- 30 
Riverton silt loam.__....__.-...2- eee eee 31 
Newtonia stony loam_._____._...-.-2_---- eee eee eee eee 31 
Summit stony silty clay____._____..- ou 22 oe eee eee eee 32 
Summit-Bates complex._....-........-.---.--------_---_.2-n--- 32 
Waste land......2...--.-.-------__-_- a eee Sa eeaitscos 33 
Aiverwash cence ioe Se oe oe eee se eee eee oe 33 
Rough stony land (Summit soil material)..._.._..__.._.____..-_- 33 
Land uses and agricultural methods__..............------------------ 33 
Productivity ratings.._._..-.-.---...---.--------------- eee eee 35 
Morphology and genesis of soils.............----.------------------- 37 
MMM AT 23h ee dee ele Shee ee Became st he cee Se 40 


SOIL SURVEY OF ALLEN COUNTY, KANSAS 


By W. L WATKINS, Bureau of Chemistry and Soils, in Charge, and W. H. METZGER and 
J. R. LATTA, Kansas Agricultural Experiment Station 


United States Department of Agriculture, Bureau of Chemistry and Soils, 
in Cooperation with the Kansas Agricultural Experiment Station 


COUNTY SURVEYED 


Allen County is in the southeastern part of Kansas (fig. 1). Tola, 
the county seat, is about 100 miles southwest of Kansas City, 45 miles 
west of the Missouri-Kansas line, and 65 miles north of the Kansas: 
Oklahoma line. The county is almost rectangular in shape, measur- 
ing 21 miles north 
and south and 24 
miles east and west. 
The area is 502 C. L_. 
square miles, or ; svoseypa KANSAS A 
391,280 acres. [Noreiag Li 

Physiographical- 
ly, Allen County 
consists of a smooth weer" 
to gently undulat- Te vom 
ing prairie with outta 
few outstanding i 
differences in relief. |& Lt {| 
The surface ig in- © ; , 
dented with a num- Figure 1.—Sketch map showing location of Allen County, 
ber of flat stream 
valleys that in most places are bordered by gently sloping or rolling 
land. Most parts are reached by streams, and the land in general is 
well drained. The principal divide, known as the Ozark divide, ex- 
tends from northwest to southeast through the eastern part. This 
divide, as well as the minor divides between the smaller streams, in- 
cludes considerable areas of flat land, and some of the larger streams 
are bordered by flat terrace benches lying from 5 to 20 feet above the 
present flood plains. The more rolling and hilly country, which in- 
cludes low hills and some steep sloping areas, is in the extreme north- 
eastern part of the county in the drainage basin of Little Osage 
River, in the southeastern part in Elsmore Township, and in the 
northwestern part in eastern Geneva Township. Figure 2 shows the 
general physiographic divisions. 

In a few places along the larger streams, low bluffs of rock out- 
crop, and steep stony ridges occur in a few localities, especially in 
T. 25 8.,R.18 E.; T. 248., R. 17 E.; and T. 248., R. 18 E. Eleva- 
tions in most sections range from about 925 to 1,100 feet above sea 
Jevel. The elevation! at Tola in the western part at the edge of the 


L 


1Gannerr, H, A DICTIONARY OF ALTITUDES IN THE UNITED STATES. U. 8. Geol. Survey 
Bull. 274, ed. 4, 1072 pp. 1906. 
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Neosho River Valley, is 962 feet; at Moran in the eastern part, 1,110 
feet; 3 miles west of Moran on the divide, 1,050 feet; at Humboldt in 
the southwestern part, 961 feet; at Geneva, in the northwestern part, 
1,012 feet; and at Savonburg, in the southeastern part, 1,058 feet. 

Neosho River flows through the western part from north to south, 
in a shallow valley through flat bottom land ranging from three- 
fourths mile to 2 miles in width, and drains most of the county. The 
principal tributaries within the county are Owl, Martin, Deer, Elm, 
Coal, Big, and Canville Creeks. Much of the land in the eastern 
part is drained into Osage River through two smaller streams, Little 
Osage River and Marmaton Creek. 


a 


i 
| 
| 

| 

! 


Ficure 2,—Physiographic divisions of Allen County, Kans. (1) Flat flood plains, (2) 
smooth almost flat uplands, (3) rolling and sloping land, (4) ridges and knolls, (5) 
gently rolling uplands, (6) flat terraces bordering streams, and (7) undulating land, 


The native vegetation on the upland prairie of this county consists 
almost entirely of bluestem grasses (Andropogon sp.), and the land 
also supports small quantities of buffalo and grama grasses. On 
some of the thinner and stony soils, pricklypear, a few shrubs, and 
small trees, including sumac, haw, and a few black oaks and post 
oaks, grow in a scattered stand. Originally the smaller stream bot- 
toms were covered with elm, oak, cottonwood, ash, boxelder, syca- 
more, papaw, and a few pecan trees, but most of these have been cut 
for timber, and the cleared bottom lands are now in cultivation. On 
many farms, transplanted trees, largely elm, cottonwood, locust, and 
maple, are grown for shade and windbreaks. Many Osage-orange 
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irees line the roads and fields, as these were grown extensively as 
hedge fences by the early settlers. 

A few people settled tn Allen County as early as 1855, but the 
county did not become very thickly settled until railroads were built 
through it in 1870 and 1871. The 1930 census reports the population 
of the county as 21,391, of which 54.5 percent, or 11,673, was classed 
as rural. The average density of the rural population in that year 
was 22.9 persons a square mile. The population classed as urban, 
that is, people living in towns of more than 2,500 inhabitants, 
amounted to 9,718 persons in 1930. Most of the early settlers were 
Americans from States farther east, principally Missouri, Illinois, 
Towa, Tennessee, and Kentucky. Norwegians settled in the south- 
eastern part in the vicinity of Savonburg and Elsmore. 

Since the early settlement, agriculture has been important. The 
principal crops grown in the early days were corn, oats, wheat, and 
hay. About 80,000 acres were devoted to these crops in 1879. Agri- 
cultural development has been rapid. The production of many crops 
has continued to be generally successful throughout the entire history 
of the county, and the same crops have been grown in different. pro- 
portions during the last two or three decades, but, during the last 
few years, more attention has been given than formerly to the pro- 
duction of grain sorghums and other forage crops. 

Tola, the county seat and principal town, is an important city and 
marketing center. Smaller towns, which have from one to several 
hundred mhabitants and comprise local trading and shipping points, 
are Humboldt, Moran, La Harpe, Elsmore, Savonburg, Gas, Mildred, 
Petrolia, Bayard, Geneva, and Carlyle. 

Transportation facilities are very good. A main line of the Mis- 
sourl-Kansas-Texas Railroad traverses the eastern part of the county, 
a branch line extends from Moran to Iola, and another passes through 
the southwestern part. An important line of the Missouri Pacific 
Railroad extends from east to west through the central part, and 
a line of the Atchison, Topeka & Santa Fe Railway traverses the 
western part from north to south. No farms are more than 10 miles 
from a shipping point. There are several well-paved highways, and 
an excellent system of graveled county and township roads extends 
into all parts. Practically all farms are within 2 miles of a graveled 
road. 

The principal market for livestock and other farm products is 
Kansas City, though some are marketed in Fort Scott and Topeka, 
Kans., and in Springfield and Joplin, Mo. The towns and industrial 
centers within the county afford markets for considerable quantities 
of the food products of the local farms. 

Important industries, other than farming, include the manufacture 
of cement in plants at Iola and Humboldt and of brick and tile in 
the same general localities. At one time these industries were more 
prominent and, with the operation of zine and lead smelters near 
Lola, afforded employment to a large number of workmen. Their 
decline is attributed to the decline in the production of natural gas 
in the immediate vicinity. Considerable quantities of oil and gas 
are produced in some parts of the county and, although the wells 
have declined to a rather low production, they continue to furnish 
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some income to the landowners and producers. A number of pipe 
lines cross the county, and there are several oil and gasoline tank 
stations in the county. A large milk company, which manufactures 
condensed milk and an ice-cream mix, has a plant at Iola. This plant 
and the number of creameries and milk-shipping stations afford a 
market for the large quantity of milk produced and sold, Allen 
County has a larger number of milk cows a square mile than any 
other county of southeastern Kansas. 

The towns and rural sections are amply supplied with schools 
and churclfes. A very good high school and a junior college are 
at Tola. 

Good water is obtainable in wells in most parts, but in some sections 
it is obtained only from very deep wells. Water for livestock is 
provided on many farms by constructing reservoirs in small gullies 
and depressions. 


CLIMATE 


The climate is temperate, although the seasonal variation through- 
out a period of years is considerable. The winters are moderate, 
with a mean temperature of 34.3° F-., but the range is from —18° to 
a maximum of 80°. Short periods of very cold weather occur, but 
otherwise the cold is not severe. The springs are cool, with occasional 
warm days, but the summers are hot and long. Hot winds during 
July and August cause some damage to crops, especially to corn 
when it is in a critical condition of fruiting, and sometimes they 
cause very great injury and reduction in yield. 

Although the county lies within the humid section of the United 
States and has an average annual rainfall of 38,08 inches, the amount 
of rainfall varies from year to year, resulting in excessive moisture 
at times or inadequate moisture at other times for the successful pro- 
duction of crops. As a rule, most of the rainfall occurs during the 
growing season, from April to September, inclusive, when the average 
is 26.01 inches. Some of it falls as heavy torrential downpours and 
causes considerable loss through run-off and erosion. The annual 
snowfall averages 15.7 inches.” 

Occasional high winds during the spring cause some slight drifting 
of the soil, although, as a rule, they do no serious damage to crops. 
Injury to field crops from early or late frosts is uncommon. Oc- 
casional seasons occur in which spring planting of crops is delayed 
because of excess moisture in the soul, and this causes the crops to 
mature so late that they are injured by early frosts. The average 
date of the latest kWling frost is April 7 and of the earliest is October 
23, giving an average frost-free season of 199 days. The latest 
recorded killing frost occurred on May 4 and the earliest on September 
26. 


2The total rainfall tends to give a wrong impression of the amount of moisture avail- 
able for plants, as most of the soils have characteristics that practically place them in 
a section having less rainfall. The hea claypan layer in some soils prevents the maxi- 
Inum absorption of moisture, consequently, a large proportion of the rainfall during the 
years of greater precipitation is lost; and the structureless condition of the soils and 
their tendency to compactness accelerates evaporation. These two factors produce an 
effect equivalent to that produced under a drier climate. 
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Table 1, compiled from records of the United States Weather 
Bureau station at. Iola, gives the normal monthly, seasonal, and an- 
nual temperature and precipitation for Allen County. Figure 3 
shows the average distribution of normal precipitation. 


ind ol 
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FIGURE 3.—Graph showing the distribution of the normal precipitation, b 
a 50-year record at the 


Allen County, Kans. 


ata compiled from 


months, in 
nited States 


Weather Bureau station at Iola, Kans., by D. M. Braun, then county agricultural agent. 


TABLE 1.—Normal monthly, seasonal, and annualtemperature and precipitation at 
Lola, Allen County, Kans, 


[Elevation, 984 feet] 


‘Temperature Precipitation 
Total Total 
Month Absolute | Absolute amount | amount | gnow, 
" es for the for the carace 
Mean maxi- mini- Mean driest wettest | 2verage 
mum mum year year depth 
(1936) (1915) 

°F, oF, °F, Inches Inches Inches Inches 
December....---.....--------- 34.4 7 —8 4.30 1.68 1.12 2.6 
January... 32.1 72 —18 1.33 1.08 2.14 3.5 
February 36.3 80 —9 L47 24 4,26 4.8 
Winter....---.---.--.---- 34.3 80 ~18 4,10 3.00 7. 52 10.9 
——— <4 
94 1 2.59 18 2,26 3.1 
92 18 3.90 +29 5. 56 4 
98 28 4,74 4,36 7.77 0 
98 1 11, 23 4, 83 15. 58 3.5 
105 44 3.28 83 | 8.56 0 
105 49 3. 60 1. 56 6. 07 .0 
107 44 3. 64 74 5.05 «0 
107 44 12. 52 3. 13 19, 68 0 
September_.....---.--.-------- 71.0 104 32 485} 7.77) 13.22 .0 
October___. 58.3 92 18 3.16 2.33 1.00 9 
November. ..---..-.----------- 46.1 83 7 2.22 1.25 3 4 
| 58.5 104 7|  10.93| 11.35) 14.53 13 
Yeat..022222eeeeeeee ee 56.4 107 —is| 3808] 2231] 37.31 13.7 
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AGRICULTURAL HISTORY AND STATISTICS 


The early settlers devoted themselves chiefly to the growing of 
subsistence crops, and to the raising of cattle on the luxuriant growth 
of bluestem and other grasses of this section. The Civil War, how- 
ever, caused the development of the county to remain almost dormant 
until about 1870, when railroads were built and new settlers rapidly 
arrived. Following the increase in population, the production of 
farm crops became the principal agricultural activity. 

The census of 1880 reported 1,520 farms in the county, with an 
average size of 144 acres, of which 77.6 acres were classed as improved 
land. At that time about 81,000 acres were used for crop production, 
including 24,636 acres of hay and forage crops, which consisted 
chiefly of native grass. As only one-fourth of the land was used 
for farm crops, of which 45,809 acres were in corn, the raising and 
feeding of cattle were important agricultural enterprises. About 
5,000 acres each of wheat and oats were reported in 1879. Orchard 
and garden products for that year were reported as having a value 
of about $16,000, and they were no doubt used almost entirely on 
the farms. 

The earlier settlers produced beef cattle for the market, but this 
enterprise has declined gradually, especially in the last 25 years, and 
at present dairy cattle are much more important. The 1980 census 
shows that the ratio of cows and heifers kept for milk production to 
cows and heifers kept for beef, or dual-purpose cattle, is about 5 
to 1. This merease in dairying has accompanied an increase in the 
production of alfalfa and the growing of sweetclover for pasture. 
Dairy farms are rather uniformly distributed throughout the county. 
The census shows the value of dairy products sold in 1909, 1919, and 
1929 as $132,349, $337,186, and $721,593, respectively. The principal 
breeds of dairy cattle are Holstein-Friesian, Jersey, and Guernsey, 
and the beef cattle are mainly Hereford and Shorthorn. The 1935 
census reports 12,527 cows milked in 1934, 4,602,550 gallons of milk 
produced, and 141,933 pounds of butter made on farms. 

During the same period, the raising of poultry has shown an in- 
crease paralleling that of dairying, and the 1930 census shows that 
poultry and poultry products valued at $524,559 were sold in 1929. 
‘The 1935 census reports 212,920 chickens on farms on January 1 of 
that year, and 351,992 chickens were raised and 1,863,982 dozens of 
eggs produced in 1934, 

Swine are kept on most farms, and many farmers feed a few hogs 
for sale. A few farmers make a practice of buying hogs or cattle 
and feeding them the surplus corn. The number of hogs fed for the 
market is governed largely by the prevailing prices of corn and, pork. 
Poland China, Duroc-Jersey, and Chester White are the principal 
breeds of hogs. The 1935 census reported 11,194 swine on the farms 
on January 1 of that year. 

Table 2 gives the acreage of the principal crops grown, as recorded 
by ihe Hederal census for the years 1879, 1889, 1899, 1909, 1919, 1929, 
and 1934, 
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TABLE 2.—Acreages of the principal crops grown in Allen County, Kans., in 
stated years ~ 


Crop 1879 1889 1899 1909 1919 1929 1934 


Acres | Acres | Acres | Acres | Acres | Acres | Acres 


Oe ET 20, 810 

Wheat. ..----.2-0---------------- 18, 550 

BF: > 17, 690 

Sorghums for grain oe 
Potatoes. .-_..-- 3 379 

Broomeorn_.__--..--.------------ b 379 |------ == 

Hay and forage__ 54, ae 

Timothy and 507 

4, 938 

Wild erasses. 1 97, 290 

at erect 1, 600 


Grains cut green. --.-.___-- 
Legumes for hay. .---..--- - 
Sorghums for forage_._.....-...----------|-------- 


Apples_..__-..-- 22. 0--.--- ene eee [eee eee 9 
Peaches. __.. - 
Plums____ 


Grapes_____.-_. 22 ee eee eee] Le 


Strawberries. ._.....-..--.-------------------|-------- 
Blackberries ~~. 2.22.2 ---- 2. eee eee eee ene [eee ee ee 


1 Includes other tame grasses. 


A study of table 2 shows that since 1909 no extreme or radical 
changes have taken place in the relative importance of the principal 
crops grown. A few changes have taken place, however, some of 
which show a recognition ot the influence of soil characteristics on 
successful crop production. The chief adjustment is the increase in 
the acreage of grain sorghums and the decrease in the acreage of 
corn. This mdicates that the farmers recognize that the claypan 
soils are better suited to the production of grain sorghums than to 
corn. The acreages of these crops probably will show further ad- 
justment as the acreage of the recently introduced soybean is in- 
creased. Soybeans were grown on 2,318 acres in 1934. The radical 
differences in the acreages of the different crops shown in 1919 were 
due to the World War. The decrease in the production of flaxseed 
probably was due to flax wilt, but with the introduction of wilt- 
resistant varieties and better soil and farm management, flax is 
again becoming an important crop. The increase in the acreage of 
alfalfa, from 579 acres in 1909 to 4,938 acres in 1934, also indicates 
a readjustment and parallels the increase in dairy products. 

Corn always has been the principal crop. Most of the corn is 
grown on, the soils of the stream flood plains and on the permeable 
soils of the upland. The acreage of corn has decreased gradually 
since 1899, but oats have shown a considerable increase in acreage in 
the last 15 years. Wheat also has shown a corresponding increase. 
Most of the wheat is grown on land bordering the Neosho River 
Valley and in the section extending southeast and east of Iola. Most 
of the flax is grown in the central part of the county, and broomcorn 
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is grown principally in the southeastern part in the vicinity of 
Elsmore and Savonburg. Grain sorghums are grown almost entirely 
on the claypan upland soils. The hay crops include various tame 
grasses, but wild grasses occupy over half the acreage devoted to 
these crops and alfalfa ranks second. 

The common tree fruits are grown on many farms for home use, 
and the surplus is sold locally. There are only two or three small 
commercial orchards. The most important small fruits are black- 
berries and strawberries. The principal truck crops are tomatoes, 
sweet corn, cabbage, lettuce, snap beans, asparagus, cantaloups, and 
watermelons. These are produced near the larger towns and in the 
vicinity of Leanna. 

The 1935 census reports 165,356 acres of land from which crops 
were harvested in 1934, and on 4,310 acres crops were a failure, The 
same census classes 202,279 acres, or 62.2 percent of the county, as 
available for crops. 

On a few farms some income is obtained from the sale of timber 
products, Those farms having areas of bottom lands in forest sell 
some timber as sawlogs or have the timber cut by small portable 
mills and sell the lumber. Most of it is used as bridge flooring or in 
the construction of frame buildings. An imereasing number of 
farmers are removing the Osage-orange hedgerows bordering their 
fields. These trees make excellent posts and are used for that pur- 
pose. The part not usable for posts is cut into firewood. The sur- 
plus of posts and wood above the needs of the farmers is sold. 

Commercial fertilizers are not used extensively, but the amount is 
increasing. The use of crushed limestone for land in alfalfa and 
sweetclover is rather common and is increasing rapidly. The lime- 
stone is purchased from the local quarries and from quarries in sur- 
rounding counties. Most of the commercial fertilizer purchased is 
superphosphate. The 1930 census reports that 264 farmers spent 
$14,514 for lime and commercial fertilizers in 1929 and that 220 
farmers used 472 tons of commercial fertilizers. 

Most of the farm labor is obtained locally or from western and 
southern Missouri. In general, labor is hired only during the periods 
of crop production. The census of 1980 shows that 798 farmers 
reported the hiring of labor in 1929, with an average cost of $156.47 
a farm reporting. Much of the necessity for hiring labor is avoided 
during the harvest season because the farmers exchange labor and 
the use of teams. 

A study of the census records from 1880 to 1930, inclusive, shows 
that the number of farms, percent of the county area in farms, aver- 
age size of farms, percent of improved land in farms, and acres of 
improved land cn each farm have not shown any radical changes 
since 1890. The 1930 census shows a total of 1,958 farms. The 
same census gives a total area of 300,181 acres in farms, of which 
171,654 acres were used for crops and 111,576 acres were in pasture. 
About 55,177 acres of the pasture land was plowable. These figures 
give a total of 226,831 acres that could be used for crops, or an aver- 
age of 115.7 acres a farm. Of the 1,958 farms, 36.4 percent included 
less than 100 acres, and about 50 percent ranged from 100 to 260 
acres in size. Most of the farms were between 100 and 175 acres, 
and four contained more than 1,000 acres each. The average size of 
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farms was 153.3 acres in that year. The 1935 census reports 2,166 
farms, with an average size of 141.3 acres. 

In 1930, owners operated 55 percent of the 1,958 farms; tenants, 
44.8 percent; and managers, 0.2 percent. Of the 878 tenants, 250 
paid cash rent and 628 gave a share of the crops as rent. The 1935 
census reported that tenants operated 1,041 farms, or 48 percent of 
the 2,166 farms im the county. 

The usual price for cash rent is $2 an acre for good land and less 
in proportion, according to productiveness. Pasture land rents for 
$1 or $1.50 an acre. Under a cash-rental system the tenant usually 
furnishes everything. On farms where the landlord furnishes land 
and seed he also pays one-half of the threshing bill. On a crop-rent 
basis the landiord receives from one-third to two-fifths of the crop 
as rent. Some farmers rent on the half-and-half basis, the landlord 
furnishing land, equipment, livestock, and seed for the first year. 
After the first year the seed comes from the crop, and the increase in 
livestock is shared half and half, the original herd remaiming in the 
landlord’s possession. After the first year all the feed produced on 
the farm is fed to the livestock. 

Most of the farms in this county are well supplied with fair to good 
buildings. According to the 1930 census, the average value of land 
and buildings was $7,253 in that year. The value of the land was 
$5,458 and the value of the buildings, including dwellings, was $1,795. 
The same census reports that 1,954 automobiles were owned by farm- 
ers, 167 motortrucks, 509 tractors, 505 stationary gas engines, and 76 
electric motors for farm work. Telephones were reported by 1,354 
farmers, 278 had water piped into the house, and 177 farmhouses were 
lighted by electricity. Mowers, binders, plows, harrows, corn plant- 
ers, cultivators, grain drills, and wagons are common equipment. 
Many farmers own manure spreaders, hay rakes, hay stackers, and 
silage cutters, and a small number own threshers. The 1930 census 
gives the average value of farm machinery as $470.78 a farm. Most 
farms are well fenced. The Osage-orange hedges used by the early 
settlers as fences are gradually being replaced by wire fences. 


SOIL-SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field. 

The soils are examined systematically in many locations. Test pits 
are dug, borings are made, and exposures, such as those in road or 
railroad cuts, are studied. Each excavation exposes a series of dis- 
tinct soil layers, or horizons, called, collectively, the soil profile. Each 
horizon of the soil, as well as the parent material beneath, is studied 
in detail; and the color, structure, porosity, consistence, texture, and 
content of organic matter, roots, gravel, and stone are noted. The 
reaction of the soil® and its content of lime and salts are determined 
by simple tests* Drainage, both internal and external, and other 
external features, such as relief, or lay of the land, are taken into 
consideration, and the interrelation of soils and vegetation is studied. 


8 The reaction of the soil is its degree of acidity or alkalinity expressed mathematically 
as the pH value. A pH value of 7 indicates precise neutrality, higher values indicate 
alkalinity, and lower values indicate acidity. 

4The total content of readily soluble salts is determined by the use of the electrolytic 
bridge. Phenolphthalein solution is used to detect a strong alkaline reaction. 
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The soils are classified according to their characteristics, both in 
ternal and external, special emphasis being given to those features 
influencing the adaptation of the land for the growing of crop plants, 
grasses, and trees. On the basis of these characteristics, soils are 
grouped into mapping units. The three principal ones are (1) series, 
(2) type, and (3) phase. In places, two or more of these principal 
units may be in such intimate or mixed pattern that they cannot be 
clearly shown separately on a map, but must be mapped as (4) a 
complex. Areas of land, such as coastal beach or bare rocky moun- 
tain sides that have no true soil, are called (5) miscellaneous land 
types. 

The most important group is the series, which includes soils having 
the same genetic horizons, similar in their important characteristics 
and arrangement in the soil profile, and developed from a particular 
type of parent material. Thus, the series includes soils having essen- 
tially the same color, structure, and other important internal charac- 
teristics, and the same natural drainage conditions and range in relief. 
The texture of the upper part of the soil, including that commonly 
plowed, may vary within a series. The soil series are given names of 
places or geographic features near which they were first recognized, 
Thus, Verdigris, Osage, Labette, and Summit are names of important 
soil series in this county. 

Within a soil series are one or more soil types, defined according to 
the texture of the upper part of the soil. Thus, the class name of 
the soil texture, such as sand, loamy sand, sandy loam, loam, silt loam, 
elay loam, silty clay loam, and clay, is added to the series name to 
give the complete name of the soil type. For example, Verdigris very 
fine sandy leam and Verdigris silt loam are soil types within the Ver- 
digris series. Except for the texture of the surface soil, these soil 
types have approximately the same internal and external character- 
istics. The soil type is the principal unit of mapping, and because 
of its specific character it is usually the soil unit to which agronomic 
data are definitely related. 

A phase of a soil type is a variation within the type, which differs 
from the type in some minor soil characteristic that may have practical 
sionificance. Differences in relief, stoniness, and the degree of ac- 
celerated erosion are frequently shown as phases. For example, within 
the normal range of relief for a soil type, there may be areas that are 
adapted to the use of machinery and the growth of cultivated crops 
and others that are not. Even though there may be no important 
difference in the soil itself or in its capability for the growth of native 
-vegetation throughout the range in relief, there may be important 
differences in respect. to the growth of cultivated crops. In such an 
instance the more sloping parts of the soil type may be segregated on 
the map as a sloping or hilly phase. Similarly, soils having differ- 
ences in stoniness may be mapped as phases, even though these differ- 
ences are not reflected in the character of the soil or in the growth of 
native plants. : 

The soil surveyor makes a map of the county or area, showing the 
location of each of the soil types, phases, complexes, and miscellaneous 
Jand types, in relation to roads, houses, streams, lakes, section and. 
township nes, and other local cultural and natural features of the 
landscape. 


SOIL SURVEY OF ALLEN COUNTY, KANSAS 1} 


SOILS AND CROPS* 


The soils of Allen County are smooth Prairie soils of fairly deep 
development and moderate productiveness, but rather large areas 
of stream-bottom soils are highly productive. The soils are grouped, 
on the basis of their characteristics and agricultural adaptability, 
into four broad groups, as follows: (1) Soils of the alluvial flood 
plains, which include Verdigris very fine sandy loam, Verdigris loam, 
Verdigris silt loam, Verdigris silty clay loam, Osage silt loam, Osage 
silty clay loam, and Osage clay; (2) Prairie soils having permeable 
subsoils, including Labette silt loam; Labette silt loam, shallow 
phase; Labette silt loam, cherty phase; Summit silty clay leam; 
Summit silty clay loam, shallow phase; Summit clay; Newtonia silt 
loam; Bates very fine sandy loam; Bates very fine sandy loam, deep 
phase, and Riverton silt loam, slope phase; (3) Prairie soils with 
dense very slowly permeable subsoils, including Woodson silt loam; 
Woodson silty clay loam; Parsons silt loam; Parsons silt loam, 
cherty-subsoil phase; Parsons very fine sandy loam; and Neosho silt 
loam; and (4) soils and land types generally better suited for 
pasture than for cultivation, including Labette stony clay loam, 
Riverton silt loam, Summit stony silty clay, Newtonia stony loam, 
Summit-Bates complex, rough stony land (Summit soil material), 
riverwash, and waste land. The last three land types have little 
true soil development. 

The systems of agriculture practiced have developed largely ac- 
cording to the general suitabilities of the soils to crops and with 
regard to the economic factors that determine the markets for the 
products of the farms. By far the greatest acreage is devoted to corn 
and other feed crops, much of which are used on the farms and 
locally for feeding dairy cattle, farm work animals, and some beef 
cattle. In addition to the income from the feed crops, some of which 
may be marketed outside the county, some cash crops, consisting of 
wheat, oats, broomcorn, flax, and truck crops, are grown, and con- 
siderable farm income is derived from the sale of dairy and poultry 
products and small numbers of beef cattle raised on a few farms, 

The principal feed crops are corn, oats, grain sorghums, and 
sorgo. Grain and forage for feed from these crops are supplemented 
by hay crops from native grasses, alfalfa, timothy, clover, and 
sweetclover. Corn and alfalfa are grown largely on the Verdigris 
and Osage soils—the alluvial soils—on which, owing to their fa- 
vorable moisture condition, yields are highest. Although these crops 
generally are more successful on the bottom lands, occasional injury 
and loss are caused by overflows. Corn and alfalfa are also grown 
successfully, but with generally lower yields, on the Prairie soils, 
of which the best suited to these crops are the deeper and smoother 
soils of the Labette, Summit, and Newtonia series. The grain sor- 
ghums and sorgo give high yields on the alluvial scils and smooth 
Prairie soils with permeable subsoils, but owing to the drought- 


5A few small areas of soils along the eastern, western, and southern county lines do 
not join with similar soils in the earlier and less detailed soil surveys of Bourbon, 
Woodson, and Neosho Counties, respectively. For instance, Parsons very fine sandy loam 
in Allen County adjoins areas mapped as Parsons silt loam in Neosho County, and areas 
of Bates soils in the northern part of Allen County adjoin areas of Labette soils in 
Bourbon County. 
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resistant qualities of these crops, they are grown largely on the 
claypan soils—the flat soils of the prairies. 

Native-grass hay is cut from the bluestem grasses of the virgin 
prairies, some from soils not suited for cultivation, and a sawgrass 
which grows mostly in Osage clay. 

Wheat and oats are the most important small-grain crops. Al 
though these crops yield well on the alluvial soils, they are grown 
more ; extensively on the upland and terrace Prairie soils. 

Flax, an important cash crop produced mainly in the central part 
of the "county, is grown on Woodsen silty clay loam and Parsons 
silt loam and to less extent on the Labette and Newtonia silt loams. 
Broomeorn, grown successfully and m quantities proporticnate to 
the demand, is produced mostly on the silt loams of the Parsons and 
Labette series. Soybeans have been grown considerably of late years 
and do well on the claypan soils, and some are produced on many 
other Prairie soils, 

Fruits, vegetables, potatoes, melons, and various truck crops are 
grown on a small scale in the home orchards and gardens, and the 
surplus products are marketed locally. These crops do well on many 
of the well-drained alluvial soils and on Prairie soils with friable 
subsoils. ‘The soils of lighter texture are the most suitable for these 
erops. 

In the following pages the soils of Allen County are described in 
detail, and their agricultural relations are discussed; their location 
and distribution are shown on the accompanying soil map; and their 
acreage and proportionate extent are given in table 3. 


Tasie 3.—Acreage and proportionate extent of the soils mapped in Allen County, 


Kans. 
Type of soil Acres | Per: Type of soil Aores | Per: 
~ cent cent 

Verdigris silt loam__...---..-.------ 14, 464 4.5 }} Woodson silt loam__.___.--.----- _.-| 50,496 | 15.7 
Verdigris silty clay loam ...--._-_--- 6, 272 2.0 || Woodson silty clay Joam__ 1.3 
Verdigris very fine sandy loam ____- 256 -1 || Parsons siit loam ___.2- 222 222--2---- 18.0 
Verdigris loam_._.-...-------------- -1]] Parsons silt loam, cherty-subsoil 
Osage clay__..--__.-- 2.3 phase_-....2.----------- eee 1, 920 6 
Osage silty clay loam__ .7 || Parsons very fine sandy loam_ 13, 056 Al 
Osage silt loam ____.- .7 || Neosho silt loam____-_-____. 9, 344 2.9 
Labette silt loam __ 11.6 || Labette stony clay loam 7, 296 2.3 
Labeitte silt loam. sha 1.9 || Riverton silt loam_.-___ 3, O72 1.0 
Labette silt loam, cherty phase 7 rd 2.3 || Newtonia stony loam_ 3, 840 1.2 
Riverton silt loam, slope phase .3 || Summit stony silty cla: 10, 048 3.1 
Suinmit silty clay loam.__.--.--~_- 13.1 |) Summit-Bates comple: 1, 088 38 
Summit silty clay loam, shallo Waste land._ 128 1 

phase_..------------------------+- -8 || Riverwash 320 wl 
Summit clay...-.---..------.------ .3j| Rough stony land (Summit soil 
Newtonie silt loam__.._...--------- 2.2 material) .....-.....-------..----- 64] () 
Bates very fine sandy loam______._- 4,7 |} Quarries.....0------+2---.2--------- 128 wk 
Bates very fine sandy loam, deep ———_—|-——- 

phase__.--.------------ wees 5, 120 16 Total...---------------------- 321, 280 |_-... 


1 Less than 0.1 percent. 
SOILS OF THE ALLUVIAL FLOOD PLAINS 


The soils developed from alluvial materials are deep permeable soils, 
most of them well drained and in cultivation, and they are, on the 
whole, very productive and considered valuable farm land. Although 
at times crops are damaged considerably by overflows, the high in- 
herent fertility and favorable soil-moisture condition of these soils 
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make them valuable for the production of crops, and they are rather 
intensively farmed. These soils are well suited to all the crops com- 
monly grown. Differences in productiveness and in suitability for 
certain crops result from differences in soil texture, drainage, and 
moisture-holding capacity. These soils are used largely for the pro- 
duction of corn and alfalfa, because these crops are very susceptible 
to a deficiency of moisture and find on these deep soils of excellent 
moisture-holding capacity the most favorable environment for their 
growth. Many other crops are grown also. 

The soils of this group are brown, dark gray, or black, and, al- 
though not calcareous, they are not strongly acid in reaction. ‘Two 
series, the Verdigris and the Osage, are represented by a number of 
soil types. Soils of both are developed largely on sediments from 
upland Prairie soils. The Verdigris soils comprise brown well-drained 
soils consisting of soil materials washed from Prairie soils and under- 
jain in places by thin layers of sandy and clayey materials. These 
soils originally were forested. The Osage soils are very dark gray 
or black, are not. so well drained, and are developed largely under a 
prairie cover. 

These soils, which are widely distributed along the stream bottoms, 
cover an area of 83,152 acres. They are very largely in cultivation. 
Originally they supported a heavy forest. growth of elm, oak, cotton- 
wood, and boxelder. Grasses grew in the open spaces. 

' Verdigris silt loam.—Verdigris silt loam has a 10-inch surface 
soil of brown friable silt loam. It grades into yellowish-brown or 
brown friable silty clay loam which, in places, contains thin horizontal 
layers of very fine sand and silt below a depth of 2 feet, accompanied 
by some faint gray mottlings. Plant roots penetrate readily to a depth 
of several feet, where they find a large feeding area, In places in the 
bottom land along Deer and Little Deer Creeks the surface soil dries 
to a somewhat gray color, and in places it is underlain by a rather 
dense heavy clay subsoil. The soil as mapped includes areas of heavier 
and lighter textured soil that are too small to show separately. 

This is one of the most extensive alluvial soils in the county. It 
occurs in the flood plains along most of the streams, the larger areas 
lying along Neosho River, Deer Creek, and Little Deer Creek. The 
land in general is flat, but in places along old shallow stream channels 
it is slightly undulating and gently. sloping. Although the land is 
subject to occasional overflows, both surface and internal drainage are 
good, and the crops grown produce high yields. 

Probably 90 percent of this soil is in cultivation, The principal 
crop 1s corn which yields from 20 to 50 bushels an acre and averages 
about 385 bushels. Wheat is grown to a considerable extent and pro- 
duces an average acre yield of about 17 bushels, and oats yield about 
35 bushels. Excellent and fairly constant yields of alfalfa, grown 
without lime or fertilizer, are 3 or 314 tons. Therefore this soil prob- 
ably ranks highest for this crop in the county. 

Verdigris silty clay loam.—Verdigris silty clay loam is an im- 
portant agricultural soil in the Neosho River flood plains. It dit- 
fers from Verdigris silt loam chiefly in that it is of heavier texture 
throughout. The surface soil is brown or dark-brown friable and 
slightly granular silty clay loam, ranging from 8 to 14 inches in 
thickness, which grades below into yellowish-brown or light-brown 
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silty clay loam or, in places, clay. Ata depth of about 24 inches the 
color is yellowish brown with, in places, a few pale-gray mottlings 
which become more pronounced and numerous with increase in depth. 
At a depth ranging from 24 to 30 inches, the subsoil is underlain 
by strata of very fine sand and silt in places. As in the silt loam, 
plant roots penetrate readily throughout the soil mass and establish 
large feeding areas. 

Verdigris silty clay loam has smooth relief and, in most places, lies 
slightly lower than Verdigris silt loam. Both internal drainage and 
surface drainage are good, but crops sometimes are damaged during 
overfiows. 

The total area of Verdigris silty clay loam is 6,272 acres, and prob- 
ably 95 percent of the soil is In cultivation. Although adapted to 
all the locally grown crops, corn, wheat, alfalfa, and oats are the chief 
crops produced, Average yields are about the same as those obtained 
on Verdigris silt loam. Two large commercial apple orchards are 
located on this soil about 8 miles northwest of Iola, and some truck 
erops are grown successfully in the vicinity of Iola. 

This is a valuable soil of about the same character as Verdigris 
silt loam, with about the same productive capacity, but, owing to its 
heavier texture and less free drainage, it is less easily cultivated and — 
worked than the lighter textured and better drained silt loam soil. 

Verdigris very fine sandy loam.—The 10- to 15-inch surface soil 
of Verdigris very fine sandy loam is brown very fine sandy loam. It 
grades into friable yellowish-brown very fine sandy loam or silt loam, 
which in places contains faint gray mottlings. Thin layers of silt, very 
fine sandy loam, or even finer textured material occur in many places 
below a depth of 2 feet. Small unmappable areas of Verdigris silt 
Joam are included. 

Verdigris very fine sandy loam occurs in some of the stream bot- 
toms. The largest areas are just west of Humboldt in the flood plain. 
of Owl Creek, and smaller bodies are in the flood plain of Neosho 
River southwest of Iola, The total area of this soil is very small. 
The soil occupies the higher elevations of the smooth bottom Jand, 
chiefly along present or old stream channels, and drainage is compara- 
tively good, although the land occasionally is overflowed. Included 
with this soil in mapping are two small areas in section 6 of Logan 
Township, 144 miles west of Humboldt. These areas differ from the 
typical soil chiefly in that they occupy a low-terrace position. 

Most of Verdigris very fine sandy loam is in cultivation, and the 
same crops are grown, with about the same or slightly lower yields, as 
are grown on Verdigris silt loam. This soil probably is somewhat 
better suited to early preparation and planting than are the less well 
drained and heavier soils of the stream: bottoms. It is used largely 
for the production of vegetables for local markets. 

Verdigris loam.—The surface soil of Verdigris loam is brown or 
dark-brown friable loam from 12 to 18 inches thick. This grades 
into yellowish-brown or light-brown friable loam or clay loam which 
extends to a depth of several feet, In places gray mottlings occur 
in the subsoil below a depth of 2 feet, and in places below this depth 
are stratified layers of sand and silt loam. 

This soil is of small extent. The principal areas are in the stream 
bottoms in sec. 20, R. 18 E., T. 26 S., and sec. 29, R. 18 E., T. 24 8. 
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The land is farmed in conjunction with larger areas of other Verdigris 
soils, and the crops grown and yields obtained are approximately the 
same as those on Verdigris silt loam. ; 

Osage clay.—Osage clay is an agriculturally important soil and 
the second most extensive alluvial soil in the county. The surface 
soil consists of black clay ranging in thickness from 4 to 12 inches. 
When wet it is very sticky, but on drying it crumbles naturally to 
small subangular particles which give a friable surface layer in culti- 
vated fields. The material in this layer grades into very dark gray 
or black clay which is compact when dry but sticky and plastic when 
wet. Below a depth ranging from 15 to 34 inches, the subsoil grades 
into gray or dark-gray heavy clay which is plastic and sticky when 
wet. The soil material becomes gradually lighter im color with 
increase in depth, and brown or yellowish-brown mottlings occur in 
most places throughout the subsoil. Both surface soil and subsoil 
are slightly acid m reaction. The surface soil appears to have a 
large content of organic matter, and in places the black clay is 3 
feet thick. Although the surface soil and subsoil consist of heavy 
clay, this is of such physical character that plant roots penetrate 
it readily and establish a well-developed root system. 

Practically the entire area of Osage clay is in the Neosho River 
bottoms. The largest bodies are northwest of Iola and southwest of 
Humboldt. 

Osage clay comprises the finer soil materials washed largely from 
dark Prairie soils, such as those of the Summit series and similar 
soils in southeastern Kansas. This soil eccupies the lower flat or 
slightly depressed bottom lands, and much of it is adjacent to the 
higher upland slopes. Internal drainage is slower than in the Verdi- 
gris soils, owing to the heavy subsoil. Surface drainage is fairly good, 
although in places it is slow, and occasionally water remains for 
some days after overflows. A native sawgrass grows extensively in 
places and is eut for hay, yielding from 114 to 134 tons an acre. 

Much of the land is in cultivation, but it is difficult to handle, and, 
unless plowed or cultivated under optimum moisture conditions, the 
material forms large clods if too dry or sticks to the plow if too wet, 
When worked at the proper stage of moisture content, the material 
breaks into fine particles and produces a friable seedbed. 

The principal crop grown is corn which, according to local reports, 
yields an average of about 80 bushels an acre. The average acre 
yield of wheat is about 17 bushels and of alfalfa 3 tons, but very 
little alfalfa or oats are grown on this soil, probably owing to the 
unsatisfactory drainage or unfavorable physical condition of the soil 
for alfalfa and to the rank growth and lodging of oats. During very 
dry periods of summer, when this soil becomes thoroughly dry, cracks 
from 2 to 3 inches wide develop. This condition is more noticeable 
in the virgin soil than in cultivated fields. 

Osage silty clay loam.—The surface soil of Osage silty clay loam 
consists of a 14- to 20-inch layer of moderately friable and granular 
heavy black or very dark gray silty clay loam. It grades below 
into a layer of dark-brown, black, or dark grayish-brown clay which 
extends to a depth of 3 feet, or deeper. In places, at a depth of 30 
inches, it grades into dark-gray plastic clay. The soil has a high 
organic-matter content, and plant roots readily penetrate it. One 
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area along Rock Creek north of Gas has a browner surface soil and 
subsoil than most of the soil. A few small areas contain some sand 
in the surface soil and approach a clay loam in texture. Such an 
area is at Union School 2 miles west of Tola. 

The larger areas of this soil are in the flood plains of Neosho River, 
and Rock, Deer, and Big Creeks, the largest being 2 miles northwest 
of Iola in the Neosho River flood plain. The total area of Osage 
silty clay loam is not large. This soil lies at a slightly higher eleva- 
tion than Osage clay, and the relief is almost flat. Internal drain- 
age ranges from good to fair, and surface drainage is good. As a 
rule, drainage of this soil is better than that of Osage clay. 

About 70 percent of this soil is in cultivation. Corn and wheat 
are the principal crops, and alfalfa and oats are grown to a slight 
extent. Yields are about the same as or higher than those obtained 
on Osage clay, but the crops occasionally are damaged by floods. 
Osage silty clay loam is not so difficult to cultivate as is Osage clay. 

Osage silt loam.—The surface soil of Osage silt loam is dark- 
brown or black friable silt loam extending to a depth ranging from 
12 to 18 inches. This grades into a brown silty clay loam subsoil 
which extends to a depth of 36 or more inches. In places pale-gray 
mottlings appear below a depth of 30 inches. This soil has a high 
organic-matter content and a slightly acid reaction. Roots can 
penetrate the soil readily and range through a large feeding area. 

This soil occurs in the flood plains of most of the larger streams. 
The total areais small. The largest body lies along Marmaton Creek 
in the eastern part of the county. 

The relief in general is smooth, but, along some old stream channels, 
the land is sloping. Both surface and internal drainage are good, 
although crops are apt to be damaged occasionally by floods. 

Originally this soil was forested with oak, hackberry, elm, and 
some papaw, but at present probably from 80 to 90 percent of it is 
in farm crops. It is considered an excellent soil for the production 
of corn, and most of it is used for that crop. Wheat and alfalfa are 
grown to some extent. The yields obtained are about the same as 
those obtained on Verdigris silt loam. 


PRAIRIE SOILS HAVING PERMEABLE SUBSOILS 


The second group of soils includes the Prairie soils having perme- 
able subsoils. The dominant members of this group rank next to 
the alluvial soils in value for agricultural use. These soils are fairly 
dark colored, ranging from nearly black to brown or reddish brown, 
and most of them occupy smooth well-drained situations. For the. 
most part, these soils are not sufficiently sloping to cause rapid run-off, 
although in places more advantageous collection and retention of rain 
water in the soil are provided by proper systems of farm management. 
These soils are well suited to all the crops commonly grown, and most 
of them range from moderately to highly productive. The soils range 
texturally from fine sandy loam to clay, but most of them are silt loams 
and silty clay loams. 

The dominant soils of this group are fairly well suited to the grow- 
ing of corn and alfalfa, and much is grown. Some of the soils, al- 
though well suited to corn and alfalfa, are sufficiently sloping to allow 
rapid run-off or percolation of rain water and are so shallow that 
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A, Profile of Parsons silt loam: a, Surface soil; 6, subsurface soil; c, clay pan subsoil. B, Development of 
Osage-orange roots above the clay pan of Parsons silt loam. C, Profile of Riverton silt loam. 
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insufficient moisture is absorbed and retained for the best production 
of these crops. Soils of this group are used largely for the produc- 
tion of wheat, oats, grain sorghums, sorgo, clovers, flax, and broom- 
corn. These are extensive soils, and many of the farms on which they 
occur are well improved and highly productive. Small orchards and 
home gardens, from which the surplus products above home require- 
ments are marketed locally, indicate that the principal soils of the 
group can produce good yields of fruit and truck crops. 

This group includes members of the Labette, Summit, Newtonia, 
and Bates series. The Labette soils are dark-brown Prairie soils 
developed from limestone and have smooth to undulating relief. 
The surface soils are underlain by heavy brownish-red or red crumbly 
subsoils which, at a depth ranging from 2 to 3 feet, contain some gray 
mottiings. These soils are neutral to slightly acid in reaction. The 
Summit soils comprise dark Prairie soils developed from limestone. 
The surface soils are black or very dark brown, and the subsoils are 
heavy dark-brown or gray clay which is more or less granular. These 
soils are not calcareous nor are they of acid reaction. The Newtonia 
soils have dark brownish-red or red surface soils underlain by sub- 
soils of red crumbly clay. These soils differ from the Labette soils in 
having a more red color, less organic matter, and more readily per- 
meable and crumbly subsoils which are moderately friable. These 
soils are neutral to slightly acid in reaction. The Bates soils are dark 
Prairie soils developed from sandstone or sandstone and shale. The 
sandy members have sandy subsoils that are very permeable. These 
soils are not calcareous and probably range from slightly acid to acid 
m reaction. 

Labette silt loam.—The surface soil of Labette silt loam consists 
of brown to dark reddish-brown friable granular silt loam ranging 
from 10 to 14 inches in thickness. This material grades into lighter 
reddish brown granular silt loam, a few inches thick, which, in turn, 
grades into silty clay loam extending to a depth ranging from 20 to 
26 inches. Below this, to a depth of more than 8 feet, the subsoil is 
red or brownish-red clay which, in places, contains pale-gray mot- 
things. The material in this layer does not, as a rule, have the decided 
granulation of the overlying material and is more plastic. The 
organic-matter content is rather high, and root penetration is easy. 
Both surface soil and subsoil are slightly acid. 

The surface soil shows considerable variation in color and depth. 
In slightly depressed areas or where the land receives surface wash, 
the color is black and the soil is thicker and heavier than elsewhere. 
Most of such areas are associated with areas of Summit silty clay 
loam, and some occur near Elm Creek between La Harpe and Moran. 
In places the surface soil is reddish brown and resembles the Newtonia 
souls in color, but such areas were included with Labette silt loam 
because of a more plastic, less granular lower subsoil layer, as in areas 
northwest of Leanna. In places small areas of Labette silt loam, 
shallow phase, and Newtonia silt loam were included in areas mapped 
as Labette silt loam, because of their small size and indistinct develop- 
ment. Areas of Labette silt loam bordering the Bates soils have a 
noticeable quantity of very fine sand in the surface soil. 

Labette silt loam occurs throughout various sections of the county, 
but most of it lies in that section encompassed by a line extending from 
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Humboldt to Mildred, thence south to Moran and Leanna and west to 
Neosho River. The total area is 37,184 acres, or 11.6 percent of the 
total land area of the county. 

The relief ranges from smooth or very gently sloping to undulating. 
The parent material from which this soil has developed is derived 
mainly from limestone, but in a few small areas evidently some sand- 
stone materials are included. Internal and surface drainage are good 
except in a few depressed situations at the heads of small imperfectly 
developed drainageways. The native vegetation is largely big 
bluestem. 

Labette silt loam probably is adapted to a wider range of crops than 
is any other upland soil. All the common crops are grown on it, and 
practically all the land is under cultivation. It is recognized as espe- 
cially well suited for the production of corn, alfalfa, and sweetclover. 
Corn is probably the predominant crop, yields of which average about 
25 bushels an acre. Wheat ranks next in acreage, and yields average 
about 18 bushels an acre. Grain sorghums average about 20 bushels, 
cats 30 bushels, sweetclover 5 bushels of seed, sorghums about 10 tons 
of silage, and alfalfa from 2 to 314 tons. Most areas of Labette silt 
loam become favorable for tillage earlier in the spring than most of 
the other upland soils, except those of the Bates and Newtonia series, 
and planting is not greatly retarded by wet spring seasons. Plowing 
for crops is done both in the fall and spring. 

Sheet erosion occurs on some of the steeper slopes during the heavy 
spring and fall rains when the ground is bare, but as a rule, erosion 
is not severe. Wind erosion also does some slight damage by blowing 
and drifting the soil when the ground is bare. Areas of lighter col- 
ored soil are most subject to this kind of erosion. Almost all the 
erosion can be prevented by contour cultivation and by the growing 
of cover crops which reduce the period of exposure to a minimum. 

Labette silt loam, shallow phase.—The 6- to 10-inch surface soil 
of Labette silt loam, shallow phase, is dark-brown or almost black 
friable granular silt loam. It is underlain, to a depth ranging from 
12 to 18 inches, by lighter brown granular silty clay loam. Below this 
depth, the subsoil grades into a brownish-red friable clay which, in 
places, contains some yellowish-gray mottlings, limestone fragments, 
or both. The parent limestone rock generally is reached at a depth 
ranging from 24 to 36 inches. This rock occurs as solid beds or as 
broken fragments of stone embedded in fine earth which extends to a 
depth of more than 8 feet. The normal soil contains a comparatively 
high proportion of organic matter. It is slightly acid in the upper 
layers and slightly acid or neutral in the subsoil. A few stones are 
on the surface in places. Roots readily penetrate this soil to the 
parent rock, where their downward progress is limited to the inter- 
stices between the rocks. Coneretions of calcium carbonate occur in 
places in the material just above the parent rock. 

Small areas of this soil are associated with areas of Labette silt 
loam. The larger areas are from 4 to 6 miles north of Gas, 7 miles 
north of Iola, and in the vicinity of Carpenter School 6 miles north- 
west of Iola. The total area is 6,080 acres. 

The relief ranges from smooth to slightly undulating, and both 
internal and surface drainage are good. As the soil is shallow, it 
has but a slight storage capacity for water, and much of the soil water 
is lost by downward seepage through the broken rock material. 
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About 60 percent of the land is in cultivation. The principal crops 
grown are corn, wheat, sorghums, alfalfa, and sweetclover. In sea- 
sons of ample and well-disiributed rainfall crops do very well, but 
in most years yields are reduced because of insufficient moisture. 
Crops requiring large quantities of moisture are more seriously 
damaged by drought, and drought-resistant crops should be planted 
more extensively. ; 

Labette silt loam, cherty phase.—The surface soil of Labette 
silt loam, cherty phase, is dark-brown or dark reddish-brown friable 
granular silt loam about 10 inches thick. It grades into the subsoil 
of light-brown or reddish-brown granular silt loam or silty clay 
loam, which, below a depth ranging from 16 to 20 inches, passes into 
friable brownish-red or red crumbly clay containing yellow or gray 
mottlings and, in places, a few iron concretions. At a depth ranging 
from 22 to 36 inches the subsoil rests on a mass of angular chert 
fragments. The difference in depth to the chert material is as much 
as 18 inches within a horizontal distance of a few feet. In places 
where the soil is deepest a thin layer of grayish-yellow and brown 
mottled crumbly clay is just above the chert. This layer is less pro- 
nounced in areas in which the chert lies near the surface, and only 
a trace of it exists in places where the chert is within 2 feet of the 
surface. The soil contains a moderate amount of organic matter. 
Root penetration is fairly easy through the soil and even through 
the clay which fills the spaces between the chert fragments. 

The principal areas of Labetite silt loam, cherty phase, are in the 
southeastern and northeastern parts of the county, within the water- 
sheds of Marmaton and Canville Creeks and tributaries of Osage 
River. A few small areas are within the watershed of Big Creek. 
The total area is 7,232 acres. 

The relief ranges from slightly undulating to rolling. The parent 
material from which this soul has developed is derived from cherty 
limestone. The native vegetation consists largely of big bluestem. 

About 20 or 25 percent of the soil—the shallower areas—is in 
meadow or is used as pasture. The principal cultivated crops are 
corn, grain sorghums, and swectclover. Yields are somewhat less 
than those obtained on Labette silt loam, but they are better and 
more certain than those obtained on Labette silt loam, shallow phase. 
This is because clay fills the spaces between the chert fragments and 
affords a good reservoir for soil moisture. This soil dries and has 
good tilth early in the spring. 

Riverton silt loam, slope phase.—The 4- to 10-inch surface layer 
of Riverton silt loam, slope phase, consists of gray friable silt loam. 
The subsurface layer is ighter gray silt loam which continues to a 
depth ranging from 12 to 24 inches. Reddish-brown mottlings and 
iron concretions occur in this layer. They are more numerous in the 
lower half of the layer and give the surface soil a brownish-gray 
color when they become mixed with the soil material. The subsoil, to 
a depth ranging from 30 to 36 inches, is reddish-brown slowly per- 
meable clay. Below this the material is gray-brown and yellow 
mottled heavy crumbly clay. Both surface soil and subsoil are 
decidedly acid. 

This soil has developed in the valley of Neosho River on the outer 
edges of the high river terraces on which soils of the Neosho series 
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have developed and. is essentially better oxidized Neosho silt loam. 
The areas are small. The largest bodies are in sec. 21, T. 24 S., 
R. 18 E., 2 miles northwest of Iola. Others are in secs. 8, 9, 16, 17, 29, 
T. 25 8., R.18 E., and T.268., R.18 E. The total area is not large. 

The relief is sloping or slightly undulating. Surface drainage is 
good to excessive, and internal drainage is fair. The native vegeta- 
tion consists chiefly of big bluestem. 

In section 8 of Iola Township, 344 miles southwest of Iola, an area 
mapped with this soil has a brown surface soil and a brown or 
reddish-brown. friable subsoil, and in places the lower subsoil layer 
consists of interbedded layers of loam, silt loam, and fine sandy loam. 
This area has a profile similar to that of Labette siit loam and repre- 
sents a better and more productive body of this soil. 

A considerable preportion of the land is used for the production of 
farm crops, principally corn and wheat. Corn yields about 15 bushels 
and wheat an average of about 12 bushels an acre. On some of the 
more sloping areas, considerable sheet erosion occurs, and the subsoil 
is exposed. Crops produce low yields on most areas of this soil. 
Measures to protect the soil from sheet erosion should be practiced, 
and some of the narrow, steep, badly eroded areas should be kept in 
grasses or planted to sown crops rather than to intertilled crops which 
do not afford adequate protection from erosion. 

Summit silty clay loam.—The surface soil of Summit silty clay 
loam is dark grayish-brown or biack granular heavy silty clay loam 
from 6 to 12 inches thick. This material grades into the subsoil of 
granular brown, dark-brown, or black clay which, below a depth 
ranging from 16 to 80 inches, passes into dark-gray, yellow, or yellow- 
ish-gray plastic clay having no developed structure. Below a depth 
ranging from 24 to 40 inches the material is yellow and gray mottled 
plastic clay. Concretions of calcium carbonate associated with the 
yellow and gray mottled clay occur in places and seem to be more 
abundant where internal drainage is restricted. In places the surface 
soil has a decidedly gray cast when dry. The soil granules of the 
surface layer are roughly rounded and about the size of bird shot, and 
they are of practically the same character as those of Labette silt loam. 
The granules in the subsoil are slightly subangular, differing from 
those in the subsoil of Labette silt loam, which are more rounded. In 
the more smoothly sloping areas bordering Summit stony silty clay, 
the surface soil is shallowest over the dark-brown or black subsoil, 
but in the smoother areas or those in slight depressions, the surface 
soil is thicker and the color of the subsoil is grayish brown or dark 
gray. In practically ail areas, especially the smoother ones, the sub- 
soil shows a shght tendency to be compact or claypanlike. 

The organic-matler content is comparatively high. Although the 
soil is heavy, plant roots seem to penetrate it rather easily. Small 
quantities of soft fine crystalline material, possibly calcium sulphate 
or magnesium sulphate, occur in places at a depth ranging from 4 to 5 
feet. When wet the soil is sticky and plastic. 

Summit silty clay loam occurs throughout various parts of the 
county. The largest areas border the south side of the valley of Elm 
Creek, 2 miles south of Iola, and 4 miles west of Iola. The total area 
is 42,624 acres. 

The relief ranges from smooth or gently sloping to decidedly roll- 
ing. The greater part of the land has a slope of less than 5 percent, 
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but a very small part has a slope slightly exceeding 10 percent. ‘The 
more sloping areas comprise low escarpments and ridges, such as 
those south of Iola and north of La Harpe. A few areas north of Elm 
Creek south of La Harpe occupy flat terracelike positions, Most of 
this soil has developed over fine-grained dark-gray calcareous shale, 
although some areas have developed over limestone. 

Surface drainage in general is good, although in some depressed 
areas and at the bases of gentle slopes both surface and internal drain- 
age are imperfect, and artificial drainage through open ditches is 
provided in places. Internal drainage ranges from fair to good but. is 
not so good as in soils of the Labette, Newtonia, and Bates series, 
owing, primarily, to the heavy texture of the Summit subsoil. 

Agriculturally, this is one of the best upland soils and ranks about 
the same as Labette silt loam. It is as fertile or more fertile, but 
its heavy texture has a tendency to restrict its use for some crops. 
From 75 or 85 percent of the land is in cultivation, and most of the 
remainder is used for pasture. Corn, the principal crop, yields an 
average of about 22 bushels an acre. A small acreage is devoted to 
wheat which yields an average of about 13 bushels. Alfalfa yields 
from 3 to 314 tons of hay, and sweetclover from 5 to 6 bushels of seed. 
Tn places applications of lime for sweetclover have given good results, 
and applications of lime and phosphorus have proved beneficial for 
alfalfa. Very little flax is grown on this soil. 

Because of the heavy character of the soil, it is sometimes impossible 
to cultivate the crops properly during rainy periods, and they become 
weedy. Also, hay crops cannot be harvested at the proper time, be- 
cause, if cut, the hay may spoil before it can be raked and stacked. 
In some years spring planting is delayed by spring rains, and the 
plants do not become sufficiently established to fully withstand the 
ill effects of the dry summer months, and the crops mature late. 

Sheet erosion and some gully erosion occur on the more sloping 
areas. Much of this erosion could be eliminated by contour cultiva- 
tion, and terraces would be advantageous on such areas. 

Summit silty clay loam, shallow phase.—The 10- to 15-inch 
surface soil of Summit silty clay loam, shallow phase, is dark-brown 
or black granular silty clay loam. It grades into light-brown, brown, 
or grayish-brown crumbly friable clay which, at a depth ranging 
from 20 to 80 inches, rests on limestone. In the more poorly drained 
situations the subsoil is more distinctly gray. The soil, as a whole, 
has slow internal drainage, and water accumulates and seeps out. in 
low places. The relief is sloping, and surface drainage is good, but 
internal drainage is only fair or poor. The soil is sticky and plastic 
when wet. 

Areas of this soil are 1 mile southwest. of Tola, 114 miles west of 
Petrolia, one-half mile southeast of Carpenter School, 114 miles east 
of West Liberty School, 144 miles north of Moran, and 3% miles 
northwest of Leanna. 

About 80 percent of the land is used for pasture or for cutting of 
the native bluestem grass for hay. A small acreage is planted to corn, 
but yields are very uncertain and usually are low. Sweetclover seems 
to do well, but its chief value is for hay and pasture. 

Summit clay.—The surface soil of Summit clay is black heavy 
granular clay ranging from 8 to 12 inches in thickness. It grades into 
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the slightly compact heavier black clay subsoil. This passes, at a 
depth ranging from 22 to 26 inches, into dark-gray sticky plastic 
clay containing a few brown mottlings in the lower part. Below a 
depth of 3 feet the material is heavy gray and yellow mottled sticky 
plastic clay. Some fine crystals, possibly gypsum, occur in the sub- 
stratum in places. 

This soil is of small extent. Two areas are mapped just south of 
Moran. The relief is smooth or slightly undulating, and surface 
drainage ranges from fair to good, but internal drainage is slow. 
Although the soil is fertile, most of it is in pasture, owing to the diffi- 
culty of properly cultivating the heavy soil. Small areas are used for 
the production of corn, and the yields obtained are about the same 
as those obtained on Summit silty clay loam. 

Newtonia silt loam.—The surface soil of Newtonia silt loam is 
brownish-red or red granular silt loam 8 or 10 inches thick. It grades 
into red granular silt loam or silty clay loam, which, below a depth 
ranging from 20 to 24 inches, passes into red friable granular clay. 
Gray mottlings appear in places in the subsoil below a depth ranging 
from 26 to 82 inches. The clay subsoil rests on limestone bedrock at 
a depth ranging from 8 to 5 feet. This soil has an acid reaction, 
and the organic-matter content is medium. Roots readily penetrate 
.the soil. In areas bordering the Bates soils the surface soil contains 
considerable quantities of very fine sand. 

Newtonia silt loam occurs throughout the county in association with 
soils of the Labette and Summit series. The total area is nearly 7,000 
acres, most of which is south and east of Humboldt. 

This soil is developed from parent material derived from weathered 
limestone. The relief ranges from smooth to slightly undulating. 
Surface drainage is good, and internal drainage is excessive, owing to 
the crumbly granular structure of the entire soil mass which allows 
the water to percolate rapidly to the parent rock where it enters 
rock fissures or is lost by lateral movement. The same condition 
prevents the upward movement of water by capillary action. 

Practically all the crops commonly grown are produced on this 
soil, but yields often are reduced by drought during the dry summer 
months of July and August. Almost all of the soil is in cultivation, 
as it is easily tilled and warms early in the spring, Yields of corn, 
one of the principal crops, average between 15 and 20 bushels an 
acre, wheat probably ranks second in acreage and yields 10 or 12 
bushels, and yields of grain sorghum are about the same as those ob- 
tained on Labette silt loam. This soil is considered very good for 
alfalfa, yields of which range from 214 to 814 tons an acre. Sweet- 
clover also is grown. Additions of organic matter have proved bene- 
ficial to crops on this soil, as the organic material not only increases 
the fertility but aids in preventing wind erosion and in conserving 
soil moisture. 

Bates very fine sandy Joam.—The surface soil of Bates very fine 
sandy loam is grayish-brown friable very fine sandy loam from 8 to 14 
inches thick. When the soil is moist, the color is brown. The surface 
soil grades into brownish-yellow or light-brown friable very fine 
sandy loam or fine sandy clay loam. Below a depth ranging from 2 
to 3 feet, the subsoil merges with the disintegrated fine-grained gray 
or yellowish-gray sandstone material, from which the soil has de- 
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veloped. In places the subsoil contains red mottlings. This soil has 
an acid reaction and is low in organic matter. Roots penetrate the 
soil and the underlying disintegrated sandstone. 

In the less well drained places, or where oxidation has been retarded, 
the subsoil grades into yellowish-gray or yellow and gray mottled 
sandy clay, and in such places the sandstone parent materials gen- 
erally lie at a depth ranging from 28 to 32 inches. In a few places 
the sandstone parent material lies below a depth of 386 inches, and 
in spots a claypan has developed. Small unmappable areas having 
sandstone fragments on the surface and in the soil material comprise 
a stony fine sandy loam. ‘The soil in the area in the vicinity of Leanna 
is more sandy and coarse than the average and approaches a fine 
sandy loam in texture. 

Most of Bates very fine sandy loam is on the watersheds of streams 
flowing south and east out of the county, with the exception of several 
small areas at. the headwaters of Little Deer Creek. The total area is 
15,296 acres. The relief ranges from undulating to strongly rolling, 
and both surface drainage and internal drainage are good. 

About 60 percent of Bates very fine sandy loam is used for the pro- 
duction of crops, and the rest is used for hay or pasture. The areas 
in which the parent sandstone lies closest to the surface are less pro- 
ductive and are used principally for pasture. Grain sorghums and 
oats are the principal crops grown on this soil. Grain sorghums 
yield from 12 to 15 bushels of grain or 6 or 7 tons of silage an acre, and 
oat yields average about 13 bushels. Corn is grown to some extent, 
but the yields are comparatively low and uncertain. Broomcorn 
yields from 250 to 800 pounds an acre. According to reports of 
farmers, sweetclover can be grown only with applications of lime 
and phosphate fertilizers, and even then yields are uncertain. Small 
acreages are devoted to melons and other minor crops, especially in the 
vicinity of Leanna, but these crops frequently are affected by 
drought. Dewberries, blackberries, and strawberries should do well, 
as the wild dewberry seems to be indigenous to this soil. Soybeans 
probably would be a valuable crop for improvement of the soil. 

On the more sloping areas sheet and gully erosion are pronounced 
and are more serious, on the whole, than on any other soil. When 
such areas are cultivated, farm practices should be employed that 
tend to prevent erosion. Some areas are so low in productivity that 
they should be used only for pasture and hay crops. Bates very fine 
sandy loam is an open porous soil that dries early in the spring and 
may be plowed and cultivated early. 

Bates very fine sandy loam, deep phase.—The surface layer of 
Bates very fine sandy loam, deep phase, is grayish-brown or dark- 
brown friable very fine sancy loam from 6 to 12 inches thick. This 
grades into a subsurface layer of lighter brown or yellowish-brown 
friable very fine sandy loam which, below a depth ranging from 12 
to 15 inches, grades into yellow or brownish-yellow loam or sandy 
clay, mottled with gray and brown. At a depth of about 30 inches 
this grades into the subsoil of grayish-yellow or brown sandy clay, 
containing sandstone fragments and a few iron concretions. The 
subsoil, at a depth ranging from 40 to 48 inches, grades into disinte- 
grated fine-grained sandstone which constitutes the parent material. 
A few small areas, occurring at the upper or lower limits of some 
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slopes, have a rather dense clay subsoil, the result of seepage. The 
areas mapped on the higher elevations or divides generally are lighter 
in color and in texture throughout the entire soil mass, and, as a rule, 
the parent sandstone lies closer to the surface. This soil is decidedly 
acid and the organic-matter content is low, especially in the areas on 
the divides. Roots easily penetrate both the surface soil and subsoil. 

Bates very fine sandy loam, deep phase, is associated with typical 
Bates very fine sandy loam. The total area is 5,120 acres. The greater 
part of this soil has gently sloping or undulating relief, and in most 
places both internal and surface drainage are good. 

This soil ranks next to soils of the Summit, Labcite, and New- 
tonia series in crop adaptation and productiveness, and probably 85 
or 90 percent of the land is in cultivation, Corn is the principal crop, 
the average acre yield of which is between 15 and 25 bushels. Some 
wheat and oats are grown, but yields are moderate. Swectclover 
makes good yields when lime is used, and fair to good crops of alfalfa 
are obtained when lime and phosphate fertilizers are used. Grain 
sorghums and broomcorn produce approximately the same yields as 
on other upland soils, except possibly on soils of the Summit and 
Labette series, where yields are higher. The areas on the ridges 
are less desirable than those on the slopes, and they are not so well 
adapted to the growing of corn, sweetclover, and alfalfa. 


PRAIRIE SOILS WITH DENSE VERY SLOWLY PERMEABLE SUBSOILS 


The third group of soils comprises the Prairie soils with dense 
very slowly permeable subsoils. Such soils are known technically 
as claypan soils or planosols, These soils are extensive and occupy 
smooth nearly flat areas of prairie land im all parts of the county. 
The surface soils are not very dark, and some of them dry to a 
very light color. The subsoils are dense and tough and allow water 
to penetrate very slowly. These soils are not high in available 
plant nutrients and physically are not so readily cultivated as are 
soils of the other groups, as in flat places they remain wet for con- 
siderable periods after rains and bake hard on drying. The physical 
character of these soils results in unfavorable moisture conditions 
in very dry weather, and they are droughty. 

These soils, however, are cultivated extensively, and all the crops 
common to this section are grown, although only small acreages are 
devoted to corn and alfalfa, as these heavy soils are not well suited 
to those crops. A very large proportion of the crops grown on these 
soils are the grain sorghums and sorgo, as these crops are resistant 
to unfavorable moisture conditions and produce better yields on 
these soils than do most other crops during droughty seasons. 
Various other feed crops, including sweetclover, are grown on the 
claypan soils and yield fairly well. Wheat, oats, flax, and broom- 
corn are grown to some extent, and moderate yields are obtained. 

Most of these soils are strongly acid in reaction throughout the 
entire soil mass and are low or only moderate in fertility. They 
have been correlated in the Woodson, Parsons, and Neosho series. 

The Wocdson soils are slightly undulating Prairie soils developed 
from deeply weathered shale, with possibly some limestone influence 
in places. The surface soils are gray or dark gray, and the subsoils 
are dense dark-gray or grayish-brown waxy clays. The surface soil 
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and subsoil layers are slightly darker than the corresponding layers 
of Parsons soil which are smooth gray Prairie soils resting on dense 
gray waxy subsoils mottled with brown and yellow. The Parsons 
soils also have developed from shale. The Neosho series includes 
claypan soils that have developed from old alluvium on high stream 
terraces lying above present-day overflows. The surface soils and 
subsoils are gray, and the subsoils are dense and heavy. Both sur- 
face soils and subsoils are acid. The color of the surface soil of 
the Neosho soil is similar to that of the Parsons soils, but the sub- 
soil or claypan is darker than the claypan of the Parsons soils. ; 

Woodson silt loam.—The surface soil of Woodson silt loam is 
dark-gray or grayish-brown heavy silt loam from 5 to 10 inches 
thick. When wet it is almost black. It is underlain by a 2- to 4-inch 
gray silty clay loam layer which rests on the subsoil—a very dark 
gray or almost black heavy sticky dense impervious clay which, on 
drying, breaks into small and fine sharply angular particles. In 
this heavy clay subsoil, known as a claypan, which extends to a 
depth ranging from 28 to 86 inches, the structure particles are larger 
in the lower part than in the upper part. Small brown iron stains 
and specks occur in places in the upper part of the claypan, and 
these are larger in the lower subsoil layers. Below a depth rang- 
ing from 28 to 86 inches, the material is brown or brownish-yellow 
and gray mottled plastic sticky clay having no structure, which is 
more readily crushed than the claypan material and becomes. in- 
creasingly lighter colored with increase in depth. At a depth rang- 
ing from 4 to 5 feet, fine crystals, probably gypsum, are embedded 
in the clay. This soil has developed from a fine-grained drab shale 
which forms the parent material, but in places the parent material 
includes some limestone. It is not possible everywhere to determine 
the parent material, as the rock has weathered deeply. 

In some of the flat and slightly depressed situations, such as those 
at streamheads or along small drainageways, the surface layer is 
thicker and darker; the subsurface layer is grayer, thicker, and more 
pronounced; and the claypan material is darker and extends to a 
depth of about 42 inches. In section 25 of Geneva Township and sees. 
14 and 28, T. 25 S., R. 19 E., the surface soil is grayer than the 
average. The soil in these areas closely resembles Cherokee silt 
loam of the southeastern counties of the State. Small slightly de- 
pressed areas, known as buffalo wallows or alkali spots, in which the 
claypan extends to a depth of 4 feet, occur in places. 

‘Both the surface soil and subsoil of Woodson silt loam are de- 
eidedly acid. The surface soil has a higher organic-matter content 
than have the other claypan soils. Root penetration is easy in the 
surface and subsurface layers, but the claypan is penetrated with 
difficulty, except along cracks which have developed during exces- 
sively dry weather, and most of the plant roots are above the clay- 
pan. Root penetration, however, is more favorable in this soil than 
in Parsons silt loam, probably because the transition from the sur- 
face soil to the claypan is less abrupt. 

Woodson silt loam is mapped on the bread smooth slightly dis- 
sected stream divides, on gentle slopes, and on some high flats that 
border streams and resemble old stream terraces. The areas north- 
west, of Iola and from 1 to 2 miles northwest of Humboldt occupy 
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such positions. Some areas are in the central part of the county, 
the largest lying northeast and south of Iola, around Gas, and north- 
east of La Harpe. The total area is 50,496 acres. 

The land is smooth or slightly undulating. Internal drainage is 
only fair or inferior, and surface drainage is fair. The native vege- 
tation is big bluestem, but only a small proportion of the land is still 
in bluestem, as from 85 to 95 percent of it is in cultivation. Most 
of the remainder is used for pasture. Locally this soil is called 
ashy-gray land, but it is considered a more desirable soil and one 
on which crops are less susceptible to drought than any other claypan 
soil. Wheat is one of the principal crops grown, acre yields of which 
average about 18 bushels. Corn also is an important crop and pro- 
duces about 17 bushels, oats yield about 19 bushels, grain sorghums 
21 bushels, sorgo about 10 tons of green silage, flax 8 bushels, sweet- 
clover 4.5 bushels of seed, and alfalfa 214 to 3 tons of hay an acre. 
Soybeans grow well and are becoming an important crop. 

According to local information, land for wheat is fertilized with 
an acre application ranging from 80 to 120 pounds of 18- to 20-percent 
superphosphate or equivalent amounts of higher analyses. In pre- 
paring the land for sweetclover, 2 tons of ground limestone an acre 
are broadcast. or 500 pounds used in the drill. Two tons of ground 
limestone (broadcast) an acre are used for alfalfa, and the addition 
of 100 pounds of 45-percent superphosphate or an equivalent amount 
of lower grade material every 2 years gives much better results. 

Woodson silty clay loam.—The 10- to 14-inch surface soil of 
Woodson silty clay loam is dark-gray silty clay loam. The lower 
part, a subsurface layer 4 inches thick, is grayer and slightly heavier 
than the material above. It rests on the subsoil of dark-gray, dark 
grayish-brown, or nearly black heavy sticky plastic almost impervious 
clay. Below a depth ranging from 26 to 80 inches, this material 
grades into yellow and gray mottled plastic clay. The organic- 
matter content of the surface soil, degree of acidity, and ease of 
root penetration are about the same as those features of Woodson 
silt loam. 

This is not an extensive soil. The largest area is 3 miles northwest 
of Moran. The relief is smooth or very slightly sloping. Both 
surface drainage and internal drainage are only fair. Probably more 
than 90 percent of the land is in cultivation. The crop yields and 
fertilizer treatments do not differ materially from those on Woodson 
silt loam. 

Parsons silt loam.—The surface soil of Parsons silt loam ranges 
from 8 to 16 inches in thickness and consists of two distinct layers, 
an upper_layer of gray or grayish-brown silt loam ranging from 6 
to 12 inches in thickness, grading below into the subsurface layer 
which is a distinct light-gray silt loam from 2 to 8 inches thick. 
A laminated structure is apparent in places. Brown specks are 
present in most places. The surface soil is abruptly underlain by 
gray and brown mottled heavy dense clay—a claypan—ranging from 
2 to several feet in thickness. When wet the material in this layer 
is very plastic, but when dry it is very hard and tough and breaks 
into small angular particles. The surface soil contains little organic 
matter, and the entire soil mass is strongly acid. Plant roots and 
moisture penetrate the claypan with difficulty. In cultivated fields 
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the surface soil packs and crusts on drying after rains, which causes 
excessive evaporation, and the hard crust prevents germinating plants 
from pushing through. The parent materials of this soil are shales 
and fine-grained shaly sandstones. Plate 1, A shows the profile of 
Parsons silt loam, and B shows the development of plant roots above 
the claypan. 

Small local depressed spots, known as buffalo wallows or alkali 
spots, occur throughout many areas of this soil, mostly on flat areas 
or slopes having a tendency to be seepy, and in such places the 
claypan is from 4 to 5 feet thick. In the more undulating and better 
drained places, the transition from the pray subsurface layer to the clay- 
pan is gradual instead of abrupt, and the gray subsurface material 
has the appearance of merging with the claypan along the vertical 
cleavage planes or cracks. Where this occurs, the upper part of the 
subsurface layer is gray silt loam, and the lower part is gray and 
reddish-brown crumbly heavy silt loam or silty clay loam. This 
indicates that degradation is taking place. In slightly depressed 
areas, the gray subsurface layer in places is 12 inches thick, contains 
numerous small rounded iron concretions, and the transition from 
the subsurface material to the claypan is sharp and abrupt. The 
areas on the flat divides, within areas of Labette silt loam, have a 
brown surface layer with a less pronounced gray subsurface soil, 
and the claypan contains more red, is heavy and plastic, but ap- 
parently is not so compact and tight. The soil in these areas probably 
has developed, at least in part, from limestone materials. 

Parsons silt loam is the most extensive soil in the county, and it 
occurs in large widely separated areas. The largest developments 
are In Geneva, Logan, and Elsmore Townships. Large areas are west 
and southeast of Iola, and north of Gas. The total area is 57,920 
acres, or nearly one-fifth of the total land area of the county. 

The relief ranges from smooth to slightly rolling. Surface drain- 
age generally is good, but internal drainage is poor. Bluestem 
grasses constitute the principal native vegetation. On a large part 
of the more undulating areas, the native grass is cut for hay, and 
some is pastured. 

Probably 75 percent of this soil is in cultivation. Grain sorghums, 
sorgo, and wheat are the dominant crops. The sorghums withstand 
the dry hot seasons and succeed better on this soil than do most 
other crops, as they remain dormant through very dry periods and 
resume growth when rains provide moisture. Grain sorghums yield 
an average of about 18 bushels of grain, or about 8 tons of silage an 
acre, wheat yields an average of about 12 bushels, and oats an average 
of about 16 bushels. Flax is grown on a small acreage and yields 
5 or 6 bushels an acre. Sweetclover is not considered a reliable crop, 
but some excellent fields of sweetclover were noticed on this soil 
during the course of the survey. Liming of the soil is essential for 
the production of satisfactory yields of this crop. Little alfalfa is 
grown on this soil, but results on the State Agricultural College 
experimental field near Moran have proved that it can be grown 
successfully by using lime and phosphate fertilizers. 

Corn is grown to some extent but is not a reliable crop on this soil, 
as the claypan restricts the necessary root development, and the soil 
is susceptible to droughty conditions during the dry surmmer months, 
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The hot summer winds also are detrimental to corn, especially if it 
is in the fruiting stage, as they sometimes destroy the pollen even 
when the soul contains suflicient moisture for plant development. A 
small acreage of broomcorn is grown and yields about 275 pounds 
an acre. Soybeans do weil and are becoming an important crop. 

Erosion, although not very noticeable on account of the smooth 
surface, is occurring largely as sheet erosion, especially on the more 
sloping areas, and to less degree on the gentle slopes. In the spring 
when the ground is bare and the surface soil saturated, heavy rains 
cause much sheet erosion, The damage is less severe if the land has 
been freshly tilled, but even under such conditions the damage is 
greater than would be suspected from casual observation. This is 
due to the fine texture and structureless properties of the surface soil, 
the first rains having a tendency to wash the finer material mto the 
soil pores, sealing them, thus causing greater run-off and consequent 
erosion. The same result occurs to a greater degree if rains fall 
when the soil is crusted. Terraces and contour cultivation on the 
more sloping areas have been recommended to prevent erosion. A 
system of cropping to keep the land, or strips of it, protected by 
growing crops would doubtiess prevent considerable sheet erosion. 

Parsons silt loam, cherty-subsoil phase.—The surface soil of 
Parsons silt loam, cherty-subsoil phase, is gray or grayish-brown 
friable sult loam ranging from 8 to 14 inches in thickness. The lower 
part of the surface soil is lighter colored than the upper part, and 
in places it is mottled with brown and contains some dark concre- 
tions. The subsurface layer is from 4 to 6 inches thick and has a 
laminated or platy structure. It rests on brown or brownish-yellow 
heavy compact waxy clay which continues to a depth ranging from 
30 to 40 inches. The material in the lower 12 inches of this layer is 
mottled with gray, and in places the gray mottling occurs through- 
out the entire claypan subsoil. Angular and subangular chert frag- 
ments occur in the yellow and gray mottled heavy waxy plastic clay 
subsoil. The chert fragments and gravel do not lie horizontally to 
the surface of the ground, and the upper part of this layer has a 
wavelike form. The gravel layer occurs generally as a thick bed but 
in places is only a foot thick. In some places the gravelly material 
occurs above the claypan. This soil has a low organic-matter con- 
tent and is very acid in reaction. Roots penetrate the claypan with 
difficulty. 

Most of Parsons silt loam, cherty-subsoil phase, occurs in the 
northwestern part of the county in areas associated with Labette silt 
loam, cherty phase. In places it comprises transitional areas between 
Labette silt loam, cherty phase, and Parsons silt loam. The largest 
bodies are in the extreme northwestern part between Geneva and 
Carlyle, and a few small areas are mapped in other parts. The total 
area is small. 

The relief ranges from undulating to slightly rolling, and surface 
drainage is good, but internal drainage is poor. Probably 60 percent 
of this land is in cultivation, and a large proportion is used for 
native-grass hay. Most of the cultivated areas are susceptible to 
erosion. 

Parsons very fine sandy loam.—The surface layer of Parsons 
very fine sandy loam is gray or grayish-brown structureless very fine 
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sandy loam from 6 to 12 inches thick. This grades into a subsur- 
face layer, about 8 inches thick, of gray or light grayish-brown 
slightly heavier very fine sandy loam containing some yellowish- 
brown dark concretions and stains in the lower “part. This mate- 
rial, in turn, is abruptly underlain by brown or reddish-brown heavy 
compact almost impervious clay of dense claypan character. At a 
depth ranging from 24 to 28 inches, yellowish-brown or yellowish- 
gray mottlings appear, and these are larger and more abundant with 
increase in depth. Below a depth of 21% or 3 feet the substratum is 
yellow and brown mottled plastic or sandy clay. Iron concretions 
and sandstone fragments occur in this layer. In places the parent. 
material, which consists of fine-grained sandstone or shaly sandstone, 
is reached at. a depth of 42 inches, but m most places it lies below 
a depth of 4 feet. 

This soil probably has the lowest organic-matter content of any 
soil of the claypan group. It is very acid in both surface soil and 
subsoil, As in all the soils of the claypan group, root development. 
is confined mostly above the claypan. The same variation——the oc- 
currence of buffalo wallows or alkali spots—occurs in this soil as in 
Parsons silt loam. 

Most of Parsons very fine sandy loam is on the smoother areas of 
the sandstone belt within the Big Creek watershed, extending from 
the vicinity of Leanna to a short distance northeast of Moran. The 
total area is 18,056 acres, 

The relief ranges from flat to imdulating, and surface drainage 
ranges from fair “to good, but internal drainage is poor. About 80 
percent of the land is in cultivation. Like ‘Parsons silt loam, it 
puddles and crusts after rains, but when freshly stirred it seems to 
absorb a larger amount of the summer rains than does Parsons silt 
loam. 

Grain sorghums are the chief crops, and the yields obtained are 
about the same as, or slightly lower than, those on Parsons silt loam. 
Wheat and oats are grown with about the same results as on the 
silt loam. Corn does not do well on this soil, and yields gener- 
ally are low. Sweetclover and alfalfa do not yield well, and stands 
are difficult to establish, even where applications of lime are made. 
Soybeans are being planted more extensively and give fair yields. 
This soil, like the other claypan soils, is susceptible to droughty con- 
ditions, and crop yields are frequently reduced in dry seasons, as 
the heavy claypan, interferes with the development of plant. roots 
and prevents the storing of available moisture for plant use. Evapo- 
ration of the surface soil moisture also takes place rapidly. Sheet. 
erosion and some gully erosion occur on the more sloping areas. 

Neosho silt loam.—The surface soil of Neosho silt. loam consists 
of pray or dark-gray structureless silt loam grading, at a depth rang- 
ing from 4 to 9 inches, into gray or light- oray slightly laminated 
silt loam which continues to a depth ranging from 10 to 16 inches. 
This material rests on plastic almost impervious dark grayish-brown 
or almost black clay of claypan character. The change ‘from the gray 
subsurface material to the claypan is sharp and distinct. The clay- 
pan, to a depth ranging from 26 to 40 inches, is lighter colored in the 
lower part and contains some yellowish-brown or gray mottlings. 
Gray plastic clay, mottled with yellowish brown, lies beneath the 
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claypan and continues to a depth of several feet. Gravel beds occur 
at a depth ranging from 5 to 20 feet. This soil is low in organic 
matter, is very acid, and roots penetrate the claypan with great 
difficulty. An area in the southwestern corner of sec. 18 and the 
northwestern corner of sec. 19, T. 26 S., R. 18 E., has a silty clay 
loam surface soil. A few areas have a more decidedly gray surface 
soil, a thicker and grayer subsurface layer, and a browner claypan 
layer than the average. 

Neosho silt loam has a total area of 9,344 acres. It occupies ter- 
races along the larger streams, and the larger areas border the 
Neosho River flood plains. The area in the southeastern corner of 
sec. 35, T. 23 S., R. 17 E., southwest of Geneva, occupies a low posi- 
tion and is subject to occasional overflow. 

Areas of this soil in general are flat or very slightly sloping, and 
this feature, together with the heavy claypan, causes poor surface 
and internal drainage. 

Grain sorghums, wheat, and oats are the principal crops. Al- 
though corn is grown to some extent, yields are uncertain and prob- 
ably average only about 12 bushels an acre. Oats produce about 15 
bushels, and grain sorghums 16 or 18 bushels. A small acreage is in 
sweetclover and alfalfa. This soil has about the same agricultural 
value and adaptability to crops as has Parsons silt loam. Open 
ditches, to remove surface water, could be used advantageously in 
places and probably would best serve the purpose, 


SOILS AND LAND TYPES GENERALLY BETTER SUITED FOR PASTURE THAN FOR 
CULTIVATION 


Most of the soils and land types comprising this group are stony or 
shallow members of the series represented in the permeable subsoil 
group, which, owing to their stoniness and shallowness, are not 
adapted to cultivation. They have red, dark-brown, or black fri- 
able surface soils, mostly of very imperfect development, and friable 
subsoils. This group includes Labette stony clay loam, Riverton 
silt loam, Newtonia stony loam, Summit stony silty clay loam, Sum- 
mit-Bates complex, waste land, riverwash, and rough stony land 
(Summit soil material). 

Labette stony clay loam.—The surface soil of Labette stony 
clay loam is dark-brown granular clay loam from 4 to 10 inches thick, 
and the subsoil is brownish-red or red clay resting on limestone at 
an average depth of less than 2 feet. Numerous limestone fragments 
are on the surface and throughout the soil mass. In places the stones 
have been removed from the surface and used in the construction 
of fences and buildings. A few small areas of Labette silt loam, 
shallow phase, are included in mapped areas of this soil. 

This soil is associated with the other Labette soils, and the larger 
areas lie within the Big Creek, Marmaton Creek, and Little Osage 
River watersheds. The total area is 7,296 acres. Most of this soil 
occupies slopes where the upland breaks to the stream flood plain, 
and it has sloping to rolling relicf. Both surface drainage anrl 
internal drainage are good. 

Some hawthern, small ocak, and hackberry trees grow on this soil, 
but the native vegetation consists chiefly of big bluestem grass. Very 
little of the land is cultivated. Crops are planted in a few places 
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where the stones have been removed from the surface, but yields 
are very uncertain, as the shallow soil holds only a slight amount of 
soil moisture. In places the native grass is cut for hay. 

Probably 95 percent of this soil is used for pasture, and it is best. 
suited for that, purpose. If overgrazed, the grass cover becomes 
sparse, and sumac, pricklypear, and other shrubs and weeds gradually 
take the pastures. Overgrazing also causes sheet erosion, as it re- 
moves the protecting cover. Removal of the stones from the surface 
would increase the pasture value, and it is probable that sweetclover 
and some other grasses could be grown to advantage in many of the 
pastures that now have a secant grass cover, but the native grasses 
will prove most satisfactory where conserved and given an cpportun- 
ity to grow properly without overgrazing. 

Riverton silt loam.—The 6- or 8- inch surface soil of Riverton silt 
loam consists of dark grayish-brown or brown friable granular silt 
loam. The upper subsoil layer is lighter brown or reddish-brown 
friable granular silt loam to a depth of 12 or 14 inches, and the lower 
subsoil layer is brownish-red or red granular silt loam. Stratified 
beds of rounded gravel and sand are reached at a depth ranging from 
14 to 24 inches. The gravel substratum ranges from 2 to 15 feet 
in thickness, and most of the gravel are less than 2 inches in diameter. 
Plate 1, C shows a profile of Riverton silt loam. 

In places where areas of this soil merge with areas of Parsons silt 
loam, cherty-subsoil phase, the surface soil is grayish brown, and the 
gravel layer, which is not more than a foot thick, is intermixed with 
reddish-brown clay. In such places yellowish- or reddish-brown 
plastic clay occurs under the gravel at a depth ranging from 24 to 
30 inches. Areas of this variation are most numerous in the north- 
western corner of the county, and they occupy the lower slopes of the 
Parsons silt loam areas. In such places the boundaries between the 
two soils must be arbitrarily drawn. Where the gravel occurs in 
thick beds and is of sufficient quantity, it is used in road construction. 
Roots readily penetrate both the soil material and the substratum. 

Most of this soil is in the western third of the county. The largest 
area is 8 miles west. of Carlyle, and smaller bodies are west of Iola 
and in the southwestern corner. The relief ranges from undulating 
to rolling. Surface drainage is good, and internal drainage is ex- 
cessive. 

The native vegetation is big bluestem grass. Probably 90 percent 
of the land is used for pasture or for the cutting of the native grass 
for hay. Sometimes corn is grown, but it seldom makes a good crop, 
because of the dry condition of the soil which contains insufficient 
clay in the subsoil to hold a supply of soil moisture. Crops planted 
on this svil should be of the drought-resistant kinds that mature 
early, before the advent of hot summer weather. This soil is much 
more gravelly in the subsoil than typical Riverton silt loam mapped 
elsewhere in the State, and it is of much lower value for cultivated 
crops. 

Newtonia stony loam.—The 4- to 8-inch surface soil of Newtonia 
stony loam is brownish-red or red granular silt loam. The subsoil is 
red granular crumbly clay which rests on limestone bedrock at a 
depth ranging from 6 to 24 inches. Small and large stones are strewn 
over the surface and through the soil. Gray or grayish-vellow 
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mottlings oceur just above the rock in some places, especially where 
the limestone parent rock is at a depth of 2 feet. In places the stones 
have been removed from the surface and used in the construction of 
farm buildings and fences. Small areas of Newtonia silt loam are 
included in mapped areas of this soil. 

Newtonia stony loam occurs chiefly in the Coal Creek watershed 
east and south of Humboldt. The total area is nearly 4,000 acres. 
The relief ranges from almost flat to rolling on the stream slopes, and 
in most places both internal and surface drainage are good. 

Big bluestem grass is the chief native vegetation, and a few haw- 
thorn and post oak trees grow in places. Practically all of this soil 
is used for pasture, although a few of the less stony areas are culti- 
vated and planted to crops, but yields are uncertain. The native 
grasses are cut for hay in places. If the land is pastured heavily, 
pricklypear, sumac, and other plants spread rather rapidly. 

Summit stony silty clay.—The surface soil of Summit stony silty 
clay is black granular silty clay from 4 to 6 inches thick. The sub- 
soil is brown or brownish-yellow friable clay and rests on the parent 
limestone rock at a depth ranging from 12 to 24 inches. Large and 
small rock fragments are strewn over the surface and through the 
soil, but in places the stones have been removed from the surface. 
Plant. roots penetrate the material easily. In a few small areas the 
soil is 8 feet deep. Some spots of Labette stony clay loam occur 
within areas of this soil and are not mapped separately because of 
their small extent. 

Most of this soil‘is in the western and northern parts of the county. 
Some areas are 2 miles south and 5 miles west of Toia, 7 miles north of 
Gas, and north of Carlyle. The total area is 10,048 acres. The relief 
ranges from gently undulating to strongly rolling, the steeper slopes 
occurring where the upland breaks to the stream flood plains, such 
as 814, and 5 miles northwest of Iola. Both internal and surface 
drainage are good. 

Practically all of this soil is used for pasture. In a few places 
where the stones have been removed from the surface, the native 
grass, principally bluestem, is cut for hay. Pricklypear grows exten- 
sively in some of the more stony places. Overgrazing of this soil 
causes sheet erosion and the spread of useless plants. The removal 
of the larger stones from the surface probably would increase the 
value of this land for grazing by providing more soil area for the 
grass to spread. 

Summit-Bates complex.—The areas of soils mapped as the Sum- 
mit-Bates complex include three distinct soils which occupy such 
small and intricately associated spots that their separation on a small- 
scale map was considered impractical. Land of this type occupies a 
very small total area, and it 1s confined to a few higher rather steep 
shale ridges capped in places by thin beds of sandstone, these mate- 
rials representing the Bates soils; and lower lying gentle slopes of 
deep dark soils of the Summit series. The three soils included in this 
complex are Bates shale loam, Bates silt loam, and Summit silty clay 
oam. 

Bates shale loam occupies the sharper crests and some of the steeper 
slopes of the knolls and ridges. ‘The surface soil consists of grayish- 
brown silt loam about 10 inches thick, which contains a large amount 
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of fine particles of fine-grained shaly sandstone or a soft slick shale con- 
taining considerable very fine sand. The material in this layer grades 
into a bed of yellow disintegrated soft shale. This soil is of little 
value for farm crops, and pasture on the native grass probably is the 
most suitable use to which it can be put. Bates silt loam occurs on 
the less steep slopes of the ridges and consists of a 10-inch layer of 
grayish-brown silt loam which is underlain by yellow and gray 
mottled soft silty clay loam with a slick greasy feel caused by the very 
fine shale particles throughout the subsoil. This material, in turn, 
grades, at a depth of about 80 inches, into soft weathered yellow shale 
which is slightly sandy, and below a depth of 40 inches there is a bed 
of solid unweathered shale. Summit silty clay loam occurs on the 
smoother lower lying slopes and the small knolls capped with hme- 
stone. 

Sraall areas of Summit silty clay loam are cultivated, but most areas 
of the other soils are left in native grass, as they are not suitable 
for cultivation. Where unprotected, these soils erode rapidly. 

Waste land.—-Waste land comprises slag dumps that occur at 
former smelter sites in the vicinities of Iola, Gas, and La Harpe. The 
Jand on which these slag dumps have accumulated has no particular 
agricultural value, and the total area is very small. Most of the waste 
material has been used as a base for conerete sidewalks and for sur- 
facing some of the less heavily traveled roads. 

Riverwash.—Riverwash imeludes low areas lying along the banks 
of Neosho River. In places it consists merely of sand or gravel bars, 
but in slightly higher lying areas it is dark loamy sand and 
supports some trees, principally elm and oak, Areas of riverwash 
are overflowed frequently and are of no value except for scant grazing 
and some timber. The higher areas could be used for the growing of 
some truck crops and melons were it not for the frequent overflows. 

Rough stony land (Summit soil material).—-Rough stony land 
(Summit soil material) includes very steep slopes of prairie land and 
consists chiefly of outcrops of massive limestone strata and broken 
fragments of the stony material. The small quantity of fine earth 
between the rocks consists chiefly of dark clay material. This land is 
of very slight extent and occurs in narrow strips as bluffs or very 
steep slopes of upland adjacent to the east side of the Neosho River 
flood plain near the Allen County-Neosho County line. Prairie 
grasses grow thinly and afford scant pasture. A few oak trees are 
growing on this land in places, 


LAND USES AND AGRICULTURAL METHODS 


The soils of Allen County are decidedly different in their suit- 
ability for crops. The alluvial soils and the Prairie soils with per- 
meable subsoils have the wider range of crop adaptation and are 
very good soils for the production of all the crops commonly grown. 
The soils of the alluvial flood plains return the highest yields, as 
they are more fertile and have the best moisture conditions. Sum- 
mit silty clay loam, Summit clay, Labette silt loam, and Bates very 
fine sandy loam, deep phase, also have excellent moisture-conserving 
characteristics and are very fertile. Corn, oats, wheat, alfalfa, and 
sweetclover grow well and produce good yields on most of the soils 
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except Bates very fine sandy loam which probably has the narrowest 
range of crop adaptability. 

The farmers of this county do not practice any definite crop 
rotation, but most of them alternate corn, wheat, and oats to some 
extent, especially on the Prairie soils having permeable subsoils. 
On the Verdigris soils, a few farmers grow alfalfa. They leave 
a field in alfalfa until the stand becomes thin or w eedy, then plow 
it under and use the field for corn, wheat, and oats, in rotation, and 
sow another field to alfalfa. Sweetclover is grown most extensively 
on the upland soils. Flax, wheat, oats, grain sorghums, and some 
broomcorn are grown by some farmers on the upland soils. The 
grain sorghums 1 may replace corn in any rotation practiced. 

On the Prairie. soils with dense very slowly permeable subsoils, 
sorghums, wheat, and oats are the dominant crops, as sorghums are 
better able to resist the droughty conditions that usually develop 
during July and August, and wheat and oats are harvested before 
the summer dry season sets in. Corn fr equently is grown on Wood- 
son silty clay loam, as this soil is less adversely affected by drought 
than are the other members of this group. This soil is also better 
suited to the growing of alfalfa and sweetclover, and these crops are 
grown to some extent. A small acreage of Parsons silt loam is de- 
voted to sweetclover. Big bluestem is the native grass in the upland 
pastures, Sawgrass on Osage clay is cut for hay “and is also grazed. 
The Verdigris soils and the stony soils of the Labette and New- 
tonia series, which occur on slopes, are the only soils that produce 
native trees of sufficient size and quantity for the manufacture of 
lumber. 

Commercial fertilizers are not used to a great extent except for wheat, 
for which the usual practice is to make an. aere application of 40 
to 60 pounds of 45-percent superphosphate or equivalent. amounts of 
lower grades. Time is nearly always used when seeding alfalfa or 
sweetclover, and 160 pounds of 45- percent superphosphate or equiva- 
lent amounts of lower grade materials have been found to give satis- 
factory increases in yields of alfalfa. Many farmers apply some. 
manure to the land. 

A rather successful system of management on the uplands is the 
production of milk and the growing of feeds for home use, selling 
only. the surplus and crops not usable on the farm. This system 
requires a considerable acreage of pasture, and if legumes and crop 
rotations are used, it is possible to build wp the fertility of the soil 
and increase its organic-matter content. Bates very fine sandy loam 
and the Prairie soils with dense very slowly permeable subsoils (clay- 
pan. soils), especially those of the Parsons and Neosho series, are 
decidedly deficient in orgaiic matter, 

According to local information the principal varieties of white 
corn are Pride of Saline and Commercial White and the principal 
yellow varieties are Reid Yellow Dent and Midland Yellow Dent. 
Kanota comprises about 75 or 85 percent of the oats grown and 
Red Rustproof (Red Texas) most of the remainder. The varieties 
of wheat produced are chiefly Harvest Queen, Blackhull, Turkey, 
‘Fultz, and Fulcaster. The principal varieties of sorehums are Black. 
hull, White, Red, and Pink kafir, Dwarf hegari, and Atlas and 
Kansas Orange sorgo. About 60 percent of the flax produced is of 
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the Linota variety, but Southwestern and Bison are two other varie- 
ties grown. The chief varieties of soybeans are A. K., Virginia, 
and Laredo. About 85 percent of the sweetclover is of the white 
variety, and the remainder is yellow. Kansas Common and Grimm 
are the principal varieties of alfalfa. 

The department of agronomy of the State agricultural college, 
recommends an acre application of 3 tons of ground limestone a 
sufficient time before the seeding of alfalfa or sweetclover to insure 
good distribution and incorporation with the soil. Liming is not 
profitable when applied to such crops as wheat, oats, corn, flax, and 
soybeans, but it is essential to the production of alfalfa and sweet- 
clover on the claypan soils. Applications of lime are not necessary 
for the production of alfalfa and sweetclover on the Labette, Sum- 
mit, and Newtonia soils, but if applied with manure or phosphates, 
lime seems to be beneficial. From 300 to 500 pounds of lime drilled. 
in with the sweetclover has proved advantageous. The limestone 
should be of high purity and ground to a fineness so that 100 percent 
will pass through a 10-mesh sieve and 40 percent through a 100-mesh 
sieve. An application of 3 tons an acre is effective for 10 years. 

The agronomy department has several experimental fields in 
southeastern Kansas. One of these, near Columbus, in Cherokee 
County, 1s located on Cherokee silt loam, a soil very similar to Par- 
sons silt loam but lower m fertility and probably having a heavier 
claypan subsoil. One is located near Moran in Allen County, prin- 
cipally on Woodson silty clay loam, though a small part is on 
Parsons silt loam, 

According to Bulletin 249, the average annual increased value per 
acre for all crops following an application of 3 tons of lime an acre at 
the Columbus station was $4.79. The lime was applied before seed- 
ing to alfalfa which was allowed to remain until the stand became thin 
or weedy, usually from 8 to 5 years. The alfalfa was plowed under 
and the field used in the following rotation: (1) Corn, (2) oats and 
sweetclover, (8) sweetclover plowed under for green manure in the 
summer, (4) wheat, and (5) wheat. This rotation was changed in 
1931 to (1) corn, (2) soybeans for seed, (8) flax, (4) wheat, and (5) 
oats and sweetclover. Most of the increased value from the use of 
lime was due to the alfalfa. 

At the Moran field the average increased value for all crops a year 
was $5.10. The same procedure was followed as at the Columbus 
station, The rotation used was (1) corn, (2) corn, (3) oats, (4) 
wheat, and (5) red and alsike clover. This was changed in 1981 to 
(1) corn, (2) corn, (8) soybeans for seed, (4) oats and red clover, and 
(5) red clover for hay. Soybeans were substituted for red clover 
when the clover failed. 


PRODUCTIVITY RATINGS 


The soils of Allen County are rated in table 4 according to their 
productivity for the more important crops. The soil types and phases 
are listed in the order of their general productivity under the prevail- 
ing farming practices, the most productive soils at the head of the 
column. 


SMryenrs, 17. (., Chapp, A. L., and Davipson, F, E. LIMING KANSAS SOIL. Kans. Agr. 
Expt. Sta. Cir. 185, 26 pp., illus. 19237. 
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Tabre 4.—Productivity rating of soils in Allen County, Kans. 


CROP-PRODUCTIVITY INDEX? FOR— 


= ap 
a uy £ al 
Soil 1 & a a Bq ce 
g 8}, 218o| & me |e 
an g Ent 5 ae ~ ap o 
od 4 s eo oe =o a 
3S log 2 qa 2 ae yu S 
c a n be of om Ob & 2 oe a ges 
Bl ale | € 1s rm | g e | &iS312 
é/e iS e188) (8) a0 \8 
a. Jab als7 hee bes Blea £ Ka yee che PP | ate 
Verdigris silt loam...-.-----------------, 
Verdigris silty clay loam_..-..------.--.4% 
- Osage silt loam____-_- 


Verdigris loam_____ 
Osage silty clay loam... 2022222222 | 
Verdigris very fine sandy loam_ 

Labette silt loam___.__2--2-.222--.--.-3 v_ 
Summit silty clay loam... %, 
Bates very fine sandy loam, deep phase 
Newtonia silt loam _________ 

Lahette silt loam, cherty pha 
Woodson silty clay loam 
Woodson silt loam____. 


Summit-Bates complex-. 
Summit stony silty clay_ 
Labette stony clay loam. 
Newtonia stony loam__.. 
Rough stony land (Summit soil material) _ 
Riverwash 


1 The productivity of each of the various soil types for each specific crop is compared to a standard—100— 
which stands for the inherent productivity of the most productive soil (or soils) of significant acreage in the 
United States for that crop. This productivity rating of the soils of ANen County is based on their produc- 
tivity under the prevailing farming practices. 

2 Soils are listed in the approximate order of their general productivity, the most productive first. 

3 These indexes indicate only the comparative ratings of the soils in the county for pasture. Although 
these ratings are not based on the standard commonly used in the productivity tables prepared for other 
soil survey reports—100==100 cow-acre-days—it is believed they are fairly comparable. Cow-acre-days is 
a term used to express the carrying capacity of pasture land. As used here, it is the product of the number 
of animal units carried per acre multiplied by the number of days the animals are grazed without injury 
to the pasture. For exantple, a soil able to support 1 animal unit per acre for 360 days of the year rates 360, 
whereas another soil able to support 1 animal unit per 2 acres for 180 days of the year rates 90. Again, if4 
acres of pasture support 1 animal unit for 100 days the rating is 25. 

4 Corn is also grown rather commonly for silage on these soils. The same standard—12 tons—is used for 
either sorgo or corn silage. 

5 These indexes refer to the timbered pasture that occurs on these soils in Allen County. The cleared 
parts of these soils are used for cultivated crops. 

& These yields of wheat for these soils are obtained with the use of superphosphate as a fertilizer. 

raat and superphosphate are used as amendments on these soils for the production of sweetclover seed 
and_alfalfa. 

§ This index refers to sawgrass rather than to big bluestem. 


Nore.—Leaders indicate that the crop is not commonly grown on the particular soil. 


The rating compares the productivity of each soil for each crop to 
a standard—100. This standard index represents the inherent pro- 
ductivity of the most productive soil of significant extent in the 
United States for that crop. An index of 50 indicates that the soil is 
about half as productive for the specified crop as is the soil with the 
standard index. Soils given amendments, such as lime, commercial 
fertilizers, and irrigation, or unusually productive soils of small ex- 
tent, have productivity indexes of more than 100 for some crops. The 
following tabulation sets forth some of the acre yields that have been 
set up as standards of 100. They represent long-time average yields 


q 
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of crops of satisfactory quality on the better soils without the use of 
amendments. 


Corn + e+ 5 = ---- =~ bushels__ 50 
Wheat___.-----__-_-_-_-_-_-_»_------+-----.- ++ --- ----------+-- do... 26 
Oats...___.-_--- = ----- ++ do_-___ 50 
Plax. _---- ee + do... 15 
Grain sorghum .-.-_----------.------~---------------+-+ dow... 40 
Soybeans_____..-----------~------ ----------------+--- do.--- 25 
Sweetclover seed___-----------___~.---.- -----------~- do. = 8 
Broomeorn -_____~--—~ ee pounds__ 600 
Silage________4-_-___-_- +--+ --- +--+ tons_.. 12 
Alfalfa_____.._»_/_-_-_> > ee do... 4% 
Wild hay____.-____-_-_--_-_--- +--+ +--+ == ---- do_.-- 1 


The crop indexes in table 4 refer to the productivity of the soils 
under the prevailing farming practices in this county. These indexes 
may differ from county to county, inasmuch as practices of manage- 
ment and certain characteristics of soil types may vary from county 
to county. In Allen County little commercial fertilizer is used ex- 
cept for the production of wheat and legumes on the soils charac- 
terized by claypans. Productivity under current practices usually 
differs from inherent productivity and may or may not coincide with 
productivity without the use of amendments. 

The natural factors influencing the productivity of land are mainly 
climate, sotl, and relief, or lay of the land. In addition to these are 
the factors of management and amendments. Crop yields over a 
long period of years furnish the best available summation of those 
factors contributing to productivity, and they have been used largely 
as the basis for the determination of the productivity indexes in the 
table. A low index for a particular crop may be due to some local 
conditions of unfavorable relief, drainage, or climate rather than to a 
lack of fertility in the soil. It will be seen from the note at the foot 
of the table that no rating is given if the crop is not commonly grown 
on the particular soil. It should be understood that this productivity 
rating is not to be interpreted directly into specific land values. It is 
based on the essentially permanent factors of productivity of the soils 
and their responsiveness to management, and little attention is given 
to the more transitory economic conditions or land values. In some 
instances the information on which these ratings is based is not so 
complete as desirable, and further study may suggest changes. This 
is particularly true for the pasture ratings that have been assigned. 


MORPHOLOGY AND GENESIS OF SOILS 


Allen County lies entirely within the Prairie soils province, near the 
southern part of the northern division of that province which extends 
in a broad north-south belt across the United States. The relief in 
general is undulating to gently rolling, but considerable areas of 
almost flat land occur in low stream bottoms and on the uplands. The 
subsoils of a Jarge number of soils, although heavy, allow moderately 
free wnderdrainage, but large areas of soils have subsoils so dense 
that underdrainage is very deficient. Such soils absorb water very 
slowly but retain comparatively large quantities, and, therefore, not a 
large reserve of soil water is available for plants during most of the 
year. The surface soils of about 50 percent of the county are domi- 
nantly dark. The remainder dry to a very light brown or grayish- 
brown color. , 
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The soils have developed in a temperate climate with a moderate 
rainfall, beneath a heavy grass cover—conditions favoring a fairly 
high accumulation of organic matter. The underlying rock forma- 
tions which have weathered to furnish the soil parent materials are 
chiefly limestone, shale, and sandstone, with, in places, a small amount 
of old alluvium consisting chiefly of clay. Some of the shales are fine 
grained and somewhat calcareous, but in other places the shaly mate- 
rialis sandy. The calcareous shales contain salts that may have been 
an important factor in the development of a claypan. 

Although climate and native vegetation are fairly uniform through- 
out the county, local differences of relief and parent materials have 
caused rather important differences in the soils. 

The more or less well developed soils of the upland prairies belong 
to two main groups, namely, those having permeable subsoils, and 
those having dense heavy clay subsoils that are very slowly perme- 
able—the soils of claypan character. The soils of the permeable- 
subsoil group have been developed largely from parent materials 
originating from limestone, sandstone, and shale, and the upper hori- 
zons are more or less granular. These soils are correlated in the 
Summit, Newtonia, Labette, and Bates series. 

The Labette and Newtonia soils are developed on limestone; the 
free calcium carbonate, however, has been leached from these soils to 
considerable depths. In the mstance of Labette silt loam the soil is 
free of calcium carbonate to a depth ranging from 3 to 6 feet, al- 
though each horizon has a comparatively high content of colloidal 
calcium. The adequate lime content of each of these soils tends to 
maintain a granular structure, and only moderate eluviation has 
taken place. Eluviation is greater in the Labette soils which in gen- 
eral have slightly heavier subsoils than the Newtonia. 

Labette silt loam has a profile which represents about the normal 
regional profile for this group. Following is a description of a typical 
profile of this soil: 

1. 0 to 1% inches, dark decayed vegetable matter covering the surface of the 

virgin soil. 

2.1% to 12 inches, dark-brown granular silt loam with the grains roughly 

rounded and darker coated on the outside than on the inside. 

3. 12 to 24 inches, brown granular silt loam or clay loam, which is slightly 

heavier in the lower part. 

4, 24 to 30 inches, brown or brownish-red crumbly but heavy clay. 

5. 30 inches-++, red crumbly clay containing some gray or yellow splotches. 

The soil material in all the horizons is slightly acid. The limestone 
bedrock lies below a depth of 4 feet. In low situations the surface 
soil is heavier, deeper, and darker, but in sloping areas the color is 
brown and in places reddish brown, approaching the color of New- 
tonia silt loam which also is developed from limestone material and 
has much the same physical structure but is much redder, 

The Summit soils are closely related to the Labette and Newtonia 
but may be formed either from calcareous shales or from limestone 
materials. ‘Those formed on limestone materials are particularly 
closely related to the Labette soils. In gently sloping areas of the 
Summit soils there is a tendency toward the formation of a claypan. 
In places where the land is flat, the Summit soils merge with areas of 
Woodson and Parson soils which have well-developed claypans. The 
slope of the Summit soils with the attendant differences in erosion and 
eluviation, have prevented the development of a definite claypan. 
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Summit silty clay loam is a member of the group of the heavier 
Prairie soils having freely permeable subsoils. It is developed from 
shale. Following is a description of a typical profile of this soil: 

1. 0 to 15 inches, black silty clay loam containing much organic matter. The 

material, on drying, separates into a mass of subangular granules. The 
topmost 2- or 83-inch layer is slightly laminated. 

2. 15 to 80 inches, brown crumbly clay. The material separates into sharper 

granules or grains than those in the layer above. . 

3. 30 to 40 inches, grayish-brown or yellowish-brown heavy crumbly chy. 

4. 40 to GO inches-++, yellow, gray, or mottled heavy crumbly clay. 

The soil material is slightly acid to neutral, but the underlying 
material in places is alkaline. 

The Bates soils have developed from noncalcareous sandstone under 
prairie conditions and are more acid, coarser textured, and lighter 
colored and, though very friable, do not have the organic-matter 
content or the granular development of the soils developed from lime- 
stone materials. 

The surface soils and upper subsoil horizons of the shallow phases 
of the soils having permeable subsoils are similar to the correspond- 
ing horizons of the typical soils in character, but they differ chiefly in 
the depth of the solum above the parent rock; that is, the subsoil 
horizons are thinner. 

The Prairie soils with dense very slowly permeable subsoils (the 
claypan group) are known as gray ashy soils. These soils have de- 
veloped from calcareous shales and other fine-textured materials. 
They have been correlated in the Parsons, Woodson, and Neosho series. 
The first two have developed on the upland, and the last one has 
developed on old stream terraces. These soils dry to a gray color and 
are strongly acid throughout. 

The Parsons and Woodson soils, although developed on the same or 
similar parent material as the Summit, are very different in character. 
Two theories are advanced for the development of the claypau. The 
processes of both theories have been probable factors in the develop- 
ment of the claypan soils of Allen County. One theory is that, due to 
the fine texture of the parent material, the salts, which are readily 
soluble, are not carried off by percolating waters. This results in a 
higher relative concentration of salts in proportion to the calezum 
carbonate which is less soluble. Under these conditions the bases in 
the salts replace the calcium, producing a salt-saturated colloid. As 
the replaced calcium and excess salts are leached out of the soil, de- 
flocculation results in the formation of the claypan. The second 
theory is that the flat surface and poor natural drainage have pro- 
moted the accumulation of heavy almost. impervious B horizons by 
eluviation. Regardless of development, these claypans on flat areas 
have made possible long-continued periods of waterlogged condi- 
tions, Under submerged soil conditions and in the presence of natural 
organic matter, extensive anaerobic biological activity takes place, with 
the result that excessive quantities of calclum, magnesium, and particu- 
larly iron are rendered soluble in the form of bicarbonates.7 Such 
seepage or other drainage as occurs carries with it much of these 


7The chemistry of submerged soil conditions is discussed in the following: ROBINSON, 
W. 0. SOME CHEMICAL PHASES OF SUBMERGED SOIL CONDITIONS. Soil Sci. 30: 197-217. 


1930. 
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soluble basic compounds, leaving the substituted hydrogen-saturated 
clay behind, which has a markedly acid reaction. 

Parsons silt loam is representative of this group of soils. Follow- 
ing is a description of a virgin profile of this soil: 


1. 0 to 2 inches, a gray mass of disintegrated organic matter in loam or silt 
loam fine earth, which is light gray when dry but grayish brown when 
moist. 

2. 2 to 9 inches, gray or dark-gray silt loam with little or no structure. A 
few dark concretions are present, the soil is very acid, and the organic- 
matter content is low. 

3. 9 to 12 inches, light-gray silt loam with brown splotches and dark concre- 
tions. 

4, 12 to 15 inches, light-gray silt loam of laminated platy structure, containing 
many dark concretions. 

5. 15 to 24 inches, brown dense compact heavy clay which becomes lighter 
in color with imerease in depih. On drying, the material separates 
into large angular clods which erumble to small rectangular-shaped 
fragments, ranging from one-sixteenth to one-eighth inch in thickness, 
that are very hard when dry but plastic when wet. The material in 

’ this layer is very strongly acid. 

6. 24 to 32 inches, brown and yellow mottled heavy dense clay which is 
almost impervious and very acid. 

%. 32 to 60 inches+, tight heavy mottled gray, yellow, and brown clay which 
is highly acid in reaction. 

The alluvial soil materials have been correlated on the basis of the 
developed soil from which they have been removed by erosion. The 
Verdigris and the Osage soils have developed from alluvial material 
of the upland Prairie soils. 

The thin soils and land types, which are more or less shallow and 
stony and have had little or no soil development, are included in a 
separate group. These soils have no value for cultivated farm crops 
and are correlated largely on their slight relationships to the normal 
souls. 

Table 5 gives the results of mechanical analyses of samples of two 
soils, 


Tasre 5.—Mechanical analyses of two soils from Allen County, Kans. 


. Medi- . Very 
: Fine | Coarse | ~ Fine 
Soil type and sample No. Depth um fine Silt Clay 
gravel | sand sand | Sand sand 
Woodson silt loam: Inches | Percent | Percent | Percent | Percent | Percent | Percent | Percent 
882805___-__--------------------- - 9 0.1 0.3 0.6 Li 68. 2 28.4 
2 i 4 5 Li 5 61.4 34,9 
al al 2 5 7 40.2 58.2 
-0 2 3 7 1.3 45, 4 52.1 
al i a4 8 19 55. 7 40.6 
18 1.0 8 3.0 aL 47.9 30.0 
vl 5 a4 1.3 5.1 37.4 55.1 
382874_ -0 3 2 1.0 4.7 36.5 87,2 
382875 36-42 5 .8 76 Ll 4.9 38. 2 54.0 
SUMMARY 


Allen County is in the southeastern part of Kansas. It consists of 
almost level to gently rolling prairie indented by a number of flat 
stream valleys bordered by gently sloping areas. The Ozark divide 
extends from northwest to southeast through the eastern part of the 
county, and low hills and some steeply sloping areas occur in the 
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northeastern, southeastern, and northwestern parts. The streams 
reach into and drain well most parts of the county. In a few places 
along the larger streams low bluifs of rock outcrop occur. 

A few settlers arrived as early as 1855, but the county did not be- 
come thickly settled until after 1870, when railroads were built 
through it. The urban population in 1930 was 9,718. ‘Transporta- 
tion facilities are excellent, and both towns and rural sections have 
very good schools and many churches. Cement, brick, and tile are 
manufactured at Humboldt and Jola. Iola is the principal town and 
county seat. Good water may be obtained from wells in most 
sections. 

The average annual rainfall is 38.08 inches, and the average length 
of the frost-free season is 199 days. 

Since the early settlement, agricultural development has been 
rapid. In 1879, cattle raising and feeding were important agricul- 
tural enterprises, and only about one-fourth of the land was used for 
the production of farm crops. By 1934, however, 52.1 percent of the 
total area of the county was in crops. Corn has always been the 
principal crop, but wheat, oats, grain sorghums, and flax are impor- 
tant. During the last 25 years there has been an increase in the num- 
ber of dairy cows, accompanied by increased acreages in alfalfa and 
sweetclover. Soybeans are rapidly gaining in importance. 

The soils are placed in four broad groups: (1) Soils of the alluvial 
flood plains, which include members of the Verdigris and Osage se- 
ries; (2) Prairie soils having permeable subsoils, which are of the 
Labette, Summit, Newtonia, Bates, and Riverton series; (3) Prairie 
soils with dense very slowly permeable subsoils, consisting of soils 
of the Woodson, Parson, and Neosho series; and (4) soils generally 
better suited for pasture than for cultivation, which include soils of 
the Labette, Riverton, Summit, and Newtonia series, the Summit- 
Bates complex, rough stony land (Summit soil material), riverwash, 
and waste land. 

The soils of the alluvial flood plains are deep, permeable, and very 
productive. Most of them are well drained but occasionally they are 
overflowed. They are largely in cultivation and are suited to all the 
crops commonly grown, although they are used principally for the 
production of corn and alfalfa. The Verdigris soils are brown, well 
drained, and consist of soil materials washed from the Prairie soils. 
The Osage soils are very dark gray or black, and they also consist of 
soil materials washed from the dark Prairie soils. 

The Prairie soils having permeable subsoils have been developed 
largely from limestone and sandstone parent materials, and the upper 
horizons are more or less granular. They are suited to all the crops 
commonly grown and range from moderately to highly productive. 
Wheat, oats, grain sorghums, sorgo, clover, flax, and broomcorn are 
the chief crops. 

The Prairie soils with dense very slowly permeable subsoils, or 
the soils of claypan character, occupy smooth nearly flat areas of 
prairie land, have unfavorable moisture conditions, and are low in 
available plant nutrients. They are cultivated extensively, however, 
and all the common crops are grown. 

The soils and land types generally better suited for pasture than 
for cultivation are stony and shallow members of the friable-subsoil 
group, and most of them are imperfectly developed. 
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The soils of this county differ widely in their suitability for crops. 
No definite crop rotations are practiced, and commercial fertilizers 
are not used to a great extent, except for wheat. Applications of 
lime have given satisfactory increases in yields of alfalfa and are 
essential to the production of alfalfa and sweetclover on the claypan 
soils. 

This county lies entirely within the region of Prairie soils, and the 
soils have developed in a temperate climate with moderate rainfall 
and beneath a heavy grass cover. The parent materials largely orig- 
inated from limestone, shale, and sandstone, with some old alluvium 
consisting chiefly of clay. 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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